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'The Preface. 
lick, 01 preſumption it may 
belp the young Gauger to 


diſcharge bis Duty Y; nth- 
fully to bis Masters. 


_ » 1 will not be tegions un 
Pr efacing it, only # re- 
commends it ſelf to hee 

7 a mean Stile, wy mai 
aimbeing to make the Art 


plain and eaſy to "ohh medaii- 
E Caparny, 4 110.2 tive 


with C1 ramp rn rl 
£ ernss of Art : It is a- 
#rpied chiefly for the uſe of 

the 


V 


| ther man, firives to amend 


The Preface. 
| the Learners, and not 1he 
| Learned. 

| 
1 am not curious 0r ſ0- 
[1Citows to think bow it may 
go down Heh. 4 fort of 
men whoſe G Cenlur es are 
| more plentifu! than toetr 
00d Works . Bu: the ſe- 
ber and incenuous Artif, 
why finding 4 fan lt 12 ano- 


| it 111 im: 


Had I not geen prevail'd 
on by ſome Ingenuous men 


ES. CO VC 
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concernd in the Revenue 
of Exciſe in Yorkthire, 
where I was a Gauger, | 
ſhould not have expoſed ity 
ſelf in Print :» But what. 
ever the Critich {ay, the bo- 
neſt Artif, | am perſuaded, 
will not deny, that it 5s 
Compendious, and clear for 
the Learner ; So hoping it 
may be firit tried before it 
be Condemned. 1 fp] 
conclude, wiſhing the icarn. 
er May read what he un, 
dex{tandas, and underitand 
what he reads, 19at ſo be 
may 


'The Preface. 


may becomea Proficient. 
1s the untcigned deſire ol 
thy faithful Friend, and 
Well-wiſher. 
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|. of Cask Gauging. Pp. 44+ 


/M Heb” Mans 
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The Contents, 


CHAP, VL 
Menſuration of Solid VVood, and Stone. 
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Of Decimal Arithmetick. 


Efore any Man attempt to Learn 
any thing of Gauging, he muſt 
be ſufficiently qualified in Decz- 
mal Arithmetick, or at leaft ine 


| derſtand Addition, Subſtra@ion, Multi- 


plication and Diviſion ; wherefore I ſhall 


here ſet down ſuch eaſy and intelligt- 


| ble DircRions, that a mean Capacity 


| may apprehend them; and by a little 


Induftry, attain to PerfeQion. 

Firſt, A Decimal Frattion is that 
whoſe Denomination is a Unit with 
CypBers, as &.. 9%. 44. they arcal- 
ways wricten Without their Denomi- 
nators, with a Point or Prick before 

B them, 


- 
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them, or betwixtthem, and the whole 
Number as .5 .52 .653 .4563. You 
mult always reckon them one place 
more than they are, or reckon the 
Pick for one place : For the foregoing | 
Figures are expreſt thus, .5 of ten, or 
5 tenths, .52 of an hundred, .653 of 
athouſand, tc. 

Secondly, As whole Numbers increaſe 
by tens from the left tothe right, ſo De- 
czmals decreaſe by tens, as you may ſec 
in the following Example, 


- 
YA 
A 
\A 
_ 
A 


Sevenths 


Seconds wn 
Thirds 
Fourths 
Fifths 
Srxths 


Primes 


o 
LJ 


The firſt of theſe Figares is .50, | 
and the ſecond is bur 5 ſo that the farlt | 
isten times more than the ſecond, and | 
the ſecond ten times more then the | 
third, andſo on ; or thus, .15y that 
is, one Prime and 5 Srconds , the 5| 
Seconds is the half of one Prime, 1t 
there was 9. thirds added to it, then| 


ir would want but one third of 6 .5e- 
gv uds. 


| 
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Addition of Decimals. 


Addition of Deccimals is the ſame as 
that of whole Numbers, only obſerve to 
place who!? Number under whole Num- 
ber, and Decimal under Decimal, in 
right order and Denomination. 


% 
Examtle. 
72.4 103442 
23,2 205.03 
J4:3 10.50 
103.4 I 5.33 
67.0 IO6.J1I 
Sum J31,9 441.19 


Subſtrattion of Decmals, 


SubſiradFion of Decimals 1s all one with 
that of xhole Numbers, only placing 
the figures of the ſame denomination 


under one another, as follows. 


Exam le. 


From 215436 
Sub. 123 27 


Rem. 092.09 Rem. 131.1 
B 2 


Sub. 


From 365.262 
2 34-130 


- - , 
ultt- 
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Multiplication of Deciwals. 


Multiplication of Decimals is alſo the 
fame of whole Numbers, only you muſt 
prick as many Figures off to the right- } » 
hand, as there is Decimals in the Mw- | 
tiplicator, and Multiplicand, 


- 
|. Example, I 
A mixt number, | 4 


355.32 Multiplicand, ; 
5.6 Mulciplicator. 


219192 
182660 


—— 


2045} 792 Preodutt, 


You ſce in this Example there is 
ewo Decimals in the Multiplicand, and 
one in the, Multtplicator , theretore 1 
have prickt off 3:Decimals, and all the 
reſt are whole Numbers. 


IN. Ex- 


Meaſurer's Gompamon. 


| I Example. 
p 0.243235 
t | » .23 ( A mixt Number by a 
. Decimal. 
. | 18729705 
224 _- 
1.43 5944 


Here is "IE nals in the 2 Numbers. 
| therefore I prick off as many. 


4 


| IN. Example, 
Of a Decimal by a Decimal. 


3d ath 

+3932 295 3U 

—_—__- «93 

- 108g5 285963 

; 7264 857889. 
[ 0335.35 .8854853 


In the 3d: Example the Product i iS 2 
Figure, ſhort of. the Number of the 
| /Aultiplicator and  Multiplicand, by rea- 
| ſon the Primes are under .5,for 5Mul- 
tiplics any number into 10, above an 
Unit, as you may ſee ia Example.the 


B 3 4th. 


' 


6 The Gauger «nd 
4th, where the Primes are .g, the Pro- 


duct is equal in number ot tigures to | 


the Multyplyer, and Multiplicand. So 
an the foregoing work where it wants 
of the number of places, you are co 
itpply it with a Sypher betore the 
figures tn the Produtt, 


Diviſion of Dectmals, 


Dijionisthe moſt Intricate Rule of 
all, tho the manner of working is the 
tame as1n the whole Numbers ; the on- 
ly difficulty is to find the Value of the 
Duottent, The general Rule is when 
your Diviſion is over, you are to prick 
oft fo many Decimals to the right hand 
in the 2uotzent, as will make cheſe in 
the Dizijor equal iv. Number to thoſe 
the Dividend; as in the following Ex- 
ample 1 will make clear. 


I. Dwide 2 mixt Number, by a mixt 
Number. 


324) 64326 (.19 
3'92 
" 2760 
17 


Here you ſee there is three Dectinals | 


in 


_—— Mh- 


= pr 6, aa 


: 
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in the Dividend, and one in the Divi- 
| for, fol make that one in the Divifor, 
with the 2 in the Yuotzent, equal in 
Number to the 3 in the Dividend. 


\w 2 \o \ | 
_—_—— 


. II, Example. 
Divide 4 mixt Number by a Decamal. 


325) 5302321 (161.19 
2012 
G2 
2CS2 
571 
| 246 


HI. Example, 


- % & —— 


Divide a Decimal by g Decimal. 


Iſt. 24, 
| 95).900 (18.0 40205) .9009 (1809, 


40 40 
oÞ 020 


You ſee here in the iſt of the fore- 
| going queſtions, 1 divide .997 by .05z 
| and theQuoatient | findro ve 18.0, there 

cing two Decimals in the Divtſor, | 
prick 04 one in the Quoticnt to make 
B5 them: 


PR__— CT 
— —_ , 


— 
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them equal with thoſe in the Dividend. 
And in the ſecond queſtion, the De- 
cimals in the Dindend arc equal to thoſe 
in the Dzziſor, therefor: 1 need prick | 
oft none in the Quotient, but Ict it re- | 
main a hcl? Number. 

Perhaps the Learner may {tartle ro 
ſee a whole Number in the Zuatzem, and 
Decimals in both Diziſor ana Diridend, 
bur 1 ſhall in a few words make it Plain 
to him. | 

In the firſt queſtion I divide .900 by 


:. igures in the Quetient as: will 
- mnake-thele- in the Divitor equal /in | 
© Number to thoſe in the Dividend, 
- then yolumuſt prepone Cyphers before 
- the-@uctiznt to the left hand, as ja this | 
Examplc. 


4) -13779 (93444 


” > . 
_ , : T4 i ws 
*4 2 - ® 
w q 
- 4 - 
& 4 XI . 
” . : 


CHAP 


[Meaſurer's Companicn, 


CHOAF + 


Of Geometrical Obſervations. The 
Area of Unity, and the ufe thereof. 
The deſcription of the Gzuge Point, 
and the Square thereof How ſound,and 
the uſe of them, The reaſon of fome 
material things in Gauging. 


_ is very necefl ry that every Gar- 
ger underſtand Geometrical Fnanti® 
lues, that they may know the true Ap- 


plication and Uſe of them in all 


Calcs, viz - 

1. A Lie bath only length, and 
neither breadth nor thicxneſs. It- is 
Commenſurable by a Line of Inches, 
Feet, Poles, Furlongs, or Rods, Qc, 

2. A Suterfice hath icngth and 
breadth. bur ::o thickneſs. It is com- 
menſurable by S:perficzal-Square Inches 
Feet, or Yards, 8c: | 

3. A Solid hath length, breadth and' 
thickneſs. And is Commenſurable 
by ſolid Inches, Feet, cr Yards, 8c. 

To Square any Number, 1s to Mul- 


tiply it, in, or by it {eif, and the 


Pro» 


-_ - 2 
_ cc. OR... 4. <A wes «© 


i9 The Gauger and 
Produtt isthe Square of that Number, 

AS 1t you would delirc to know the 
Square of 12, you Multiply 12 by 12, 
and the Produtt is 144, which is the 
Square of 12. 

Alſo if you would know the Cube 
of any Number, you arc to Multiply 
caat Number by it ſelf, and the Pro- 
autt by that Number again, and the 
laſt Produft is the Cube. As if you 

ould delire ro know the Cube of 12, 
you Multiply 12 by 12, and .the 
Produtt 144 as before, by 12, and the 
Jait Product is 1728, which is the Cube 
of 12. 

So that if you Multiply the Squar? 
Of any number by the Kt, which 15 
the Number before it be Multiplicd it 
it lelf, you hayc the Cube, 


Of the Area of Unity. 


All Artiſt; know that this 1s very 
material in Menſuration, either Sus 
per/ictal or Solzd, therefore 1 thought 
fic co inſert it here in this (mall Epi- 
toneof Menſurations: And for as muci 
asthe Area of Unity 1s of great uſe 1n 
Caagins, it is vety convenient that the 
Learner ſhould trit know how to find 
It, 


Ro OS ——— — 
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ity and then know-the Ute and Ap- 
plication of it; which I ſhall do in as 
plain and intelligible a manner as I 
can, | 


To find the Area of Unity, or the Su- 
perficial Content of a Garcle whoſe Die 
ameter zs one Inch, 


Multiply 3 the Circumference, by 3 the 
Diamiter, and the Produft is the An. 
[WC 

Example. 

The Diamiter being one Inch the 
Circumference by the Rule of Propertion, 

As 7 ist0-22, 15 3.14159 - 

The Circumference is 3.14159 
The Diarncter 1s —— -—L.CcOCco. 
1 The Cirramference — — 1.5707 
: The Diameter — ——— T 


m———_ 


The Arcaof Unity s——=—4725295. 


The Square of any Dzamter being + 


Multiplicd by this Area, the Product 
w'll be the Square Inches contain'd 


therein; by reaſon that Unity 1s the. 


ſmalleſt /:teger, whoſe half being 
Multiplied into half its Circumte- 


rence, the Proadu&t muſt needs be a. | 
L Proper -: | 


_ ——_ _— _—_— —— — — 
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roper Multiplicator to Multiply the 

| a of a greater Diameter by, to 
bring out the Superficzal Area in 1nches. 
I ſhall here ſhew you its Opcration, 

in Multiplying the Square ora Diame- 


cer by it, and dividing the Produtt by | 
the Cubical Inches in an Ale Gallon, || 
and it will produce the {ame Area that 
359.,the Square of the Gauge-punt docs. | 
| 
| Example | 
A Circles Diameter 15 »—- 80 
CO þ 
f þ 
6400 | 
The Area of Unity £78539 h 
| 57600 | 
| 192005 3 
$- 320095 
51200 
6 | 44500 
| 282) 5026.49600 (17.82445 
. 2200 , 
232 
| 6d 
—_—_. - 1256 
12*0 
1520 


IF : 110 The 
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T he Prof of the foregoing Queſti- 
on is by Dividing theSquare of the Di- 
ameter by 359-10536 being the Square 
of the 18.95, called the Gauge Point ; 
but I ſhall here, fot brevity's ſake, 
leave out the Decimals, atid only divide 
” 359, being nigh enough in Pras 

Ice, 


Example. 
oſs, 
89 
359) 6400 {17,8 Ejual to the former. 
2810 
2070 
Ne 


I ſhall in the next place, give you 
the Deſcription of the Gauge Pont, 
what itis, and how found, viz, 

It is the Diameter of a Circle whoſe 
Area is 282, being the Exchequer In- 
ches in an Ale Gallon, and the ſame 
of 231, being the Cubrcal Inches in an 
Wine Gallon. 

le is found to be 18.95 by dividing 
282, by 478539, the Area of Unity, 
Or 17.15 for Wine, by Dividing 231 

by 


14 The Gauger and 
by the ſame Number, and the Square 
Roct of the Quotient is the Anſwer, 


+ 


Example, 


7053) 282 0co (359-105 
46410 
71450 
+ +v 8:20 
$7700 
"6288 


Here you fee the Remainder Is a- 
bove half the Devitor , therefore I 
make the laſt Figuie in the. Qua, one 
more. 


359.10, &c, (18.95 
2) 259 
224 
39) 3510 
3321 
378) 1800 
15139 
370.4 


Here likewiſe the Remainder. is a- 
bove half the Diviſor , therefore. 1 
make the Jait figure in the Root, one 


IMOUOTC, 
| Square 


S —4 + #40 abate + k - 
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Square the Gauze Point, and Mulrti- 
ply the Square of it by the Area of 
Unity, and the laſt ProduCt will be the 
| Cubical Inches in an Ale Gailon, 
| Or it you Square 17-15, the Gauges 
S Font for Wine, and Multiply ty the 
Area of Unity, the Produf will be 
231, XC. 


Example, 


359.1025 The Square »f the G. Point, 
| .785 3 The Area of Unity. 

LE Or 

| [7445125 

| 28900200 

| 25137175 


282,13719325 FTheCubical Tnthes 
2 an _—_—_—\ 
[4 
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Ic is noleſs than fit that every Gau- 
ger ſhould know the Reaſons tor every 
thing they do; to the cnd whercof 
I ſhall endeavour as nigh as poſſible, 
to ſhew you the Reaſonsof ſome ma- 
terial things in Gauging of Circles, 

Firſt, by 359 is the Diviſot, to find 
the Area of a Circle, 

Anſ.Being the Gauge- Point, is always 
the Diameter of any thing , whoſe 
Square Multiplied by the Area of Uni- 
ty, produces the, Content, or-282, the 
Square of the Gauge Point 359. mult 
needs be a proper Diviſor to divide 
the Square ot a greater Diameter by, 
to find the Area, in ſolid or iquare Gal- 
lons of Ale. | 

1077 Being the Triple Square of the 
Gauge Point, muit needs b-the proper 
Diviſor for the finding the Area ot 3 
Circles- (as the finding the Content of 
a Cask at ons: Working) the Rule is 
to the double Square of the Bong, add 
the Square of the Head (which is 3 
Circles in all) and Divide the Produt 
by 1077 , and the quotient is the 
Area. 

* Why zs 3.14 a Multiplier to Multiply 
the Diameter by to fund the Circumference. 


An- 
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w Anſw, J.14 is the Circumference of a 
y Circle, whoſe Diameter is Uuity, or 
MN 1, for by the Rule of Oper 
> | 7isto 22, io is the Diameter to | 
b- Circyumtcrence. 
q Exomp! e, the Diameter of a Circle 
Is 23. FWhat's the Circumference ? Multt- | 
P'y 3-14 by 23, and the Produtt is the ' 
e 3 
Anſwer, 
3.14 
R 23 | 
| 942 

625, 

> The Cromfargits 
Ta a —_ 7h "LEE 


"pet ule-of Prod don as 7 is tO 22g 
o.is the Diamqer;o the Circutnfe- 
rence, Divide the. Prodalt of the Dia- 
meter Multiply'd' by 22,by.7, and the 
' | Quotient is the Anſwer. 


e 
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7506 (72.28 | | 

16 | 

20 | 

] 60 | 
4 | 
| OA the contrary, as 22 is to7, ſo 1s ; 
| the Circymference to the Diameter ; | 


| fo Divide the produRt of 72.28. (Mul- 
| tiphy'd by 7)by 22,and the Quotient is 
| the Anſwer. 


Exampl, [4 


22 77 2.28 
22) 505.96 (22.99 
65 


219 
216 
$3 


Being 
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Being 3.14 is the Circumfererce of 
the ſmalleſt Diameter in Inches, it 
muſt without doubt be a proper Mul- 
tiplier to find the Circumterence of a 
greater Diameter. 


— Jn OS 


f —_ 
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| CHAP. II 


Of Gauging Squares, Oblongs, Triangles, 
Trapextums, Rhombus and Polygons, ; 


Furl, Of a Square Cooler, Multi Po | 
the (ide by itſelf, and the "x05 
|; duct Divide by 282. 


=, A a Akers oc” 


ww hd 


5 


(þ 


"”. 


if 
A 
: 
4 
d 


= 


[.L 


1 29 


| ou Mult! 


\ and t ' 


The Gauger and 
The ide 35.4 
334 


- 1416 


1770 
I 0G2 


1253.16 The Superficial Inches. 


This Divided by 282, and the Quo- 
lied by the Dcpth, pro- 
duc's the Content in Ale- Gallons, and 
[= of a Gallon. 
Sccondly, Of an Oblong, Cooler, or 
. Youare to find a mean Brea th, 
and 'mean Length, if it be irre = 
fo Ever oy aki the Dimen 
both in ce and 


|: or key 1 = 


rhe en 
| the Sam by the 


> 
- 


and” Rs 4 


-X of IFices 


taken, and the Quotient i is the meat. 
' as ſhall be ſhewed 1in the following 


$a ple. 


. *-, . 
_ "I "IH 
Dr - - 
« ff 
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203'$ 


—_ £ AQ ea : o 6| 
. ® * . KN 
R R R V 0 e@_--Q N 


| .: | | = 


— 


8) 209.5 (26,1 
49 
S) 
7 


. The Quotient here 1s the mean 
Breadth; in the ſame manner you 
mult fnd the Length, and Divide the 
Length by the Breadth, and the Pro- 
du Divided by 282, and the Quoti- 
ent is the Area in Ale Gallons; that 
Multiplied by the Depth, gives you 
the Content, 

Thirdly, To find the Content of 
Triangles of all ſorts, there isa general 
Rule, which is, Multiply half the 
Baſe by the Perpendicular, -or halt the 
Perpendicular by the Baſe, and the Pro- 
duCt is the Content in Superficial In- 
ches, Feet or Yards, U&c. Ex- 
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Example. 
| 
| | 

A | 
1 
: | 
ſ . 4 
5 | 
Perpendicular A 20.4 | 
Baſe C 63.2 
Halt the Perpcndicalar 15. 2 | 
Remy, , 
032 ; 

960647 Superficial 

peer 


D:vide this Superficial Content in | 
Inches, by the ſolid Inches in an Ale | 
Gallon, viz. 282, and the Quoticnt | 
is the Area; or what it holds upon | 
an Inch dcep. 


Note 


=_ TW W.. —_ 
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* Note, The Reaſon you Multzply half 
the Perpendicular by the Baſe, or half the 
Baſe by the Perpendicular, is, That a 
Triangle is half a Square or Oblong, whoſe 
fides are equal to the Perpendicular and 
Baſe. 


There is 6 ſorts of Triangles, as 
follows vIg. 


An Equlatrial } 
having 3 equal ides 
and Angles, 


Tfoſcelos, having 2 
cqual {ides and angles. 


— Scalencs , with all 
uncqual ſides, one be- 
ing either ſhorter or 
longer than another, 


Orthoz onuumy, hay- 
ing one right Angle, 
- | as a, b, 
| Ambligomus, hays 
ing one blunt Angle. 


Oxxgo 


The Gabger end 


3 ſharp Angles, and 
2 £qual ſides, as A, B, 


The Perpendicular is a Line drawn 
Trom one Angle to the nighelt oppo- 
{ite part of the Baſc. 


Feurthly, Of Gauging a Trapexi- 
#7, bcing a Figure of 4 uncqual lides 
or more, as theſe following Figures. 


Oxtgonium, having | 


You are to divide it into Triangles, by | 


making Baſes, and letting fall Per- 
pendiculars : then work as 1n the fore- 
going Work of a Trianzle; and add 
your feycral Contents of the Triangles 
together, and you have the Supertici- 
al Content of the whole, :the which 
Divide by 2832, and you have the 
Area, 

Burt the nigheſt way is to Multiply 
the Sim of the Baſe by halt the Sum 
of the Perpendiculars, 


m— 


p 


> *< 


le. 


w wt 5 WY *- 0 0 


:* aa 


P_———— _ 


and Divide by the ſame Diviſor, 
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Example, 


The common Baſe A 342 
Half the ſum of the >17.1 
Perpendicular. — 
342 
2394 
342 


| — —— 


282) 584.82 (2.07 Area 


—_ 


20B2 


108 


W hea there is a remainder, as here 
you ſee, add Cyphers at pleaſure, 


which brings oat more Decima:s. 

Fifthly, A Rhbombus, as the follow- 
ing Figure, you mult 1:t fall a Per- 
pendicular from one = the Blunt Angles, 


co 
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ro the oppoſite ſide, as the prick Line | 
in the following Figure ; and Multi- | 
* ply the oppoſite {ide by that Perpendi- | 
* cular, and theProduQt divided by 232, | 
: and the Quoticut is the Area in Aic | 
Gallons. y 


Exan ple. 


OO —— 


\ 


Side 62 
Perpendic. 34 
248 

186 


——_}_ uy _ 


282) 2108 (7.47 Area 
1349 
2120 
145 


Sixth)y, 


Meaſurers Companion, 


S:xthly, Of the Regular Polzgons, 


. APentagon. 5 ſides. 
. An Hexagon, 6 
. An Heptagon. 7 


I 77 
. An Ociogon. 


Gr  n———__— 


D 
Ss.” aa 
> 2 n= 


F _ _ 
aft gn eV, eo dds 


! You muſt Multiply the Yerſed Szne 
14. cr a Linedrawn from the Center to 
he middle of any one fide, by half 
#the Sum of all the ſides, and the Pro- 
uCt is the Superficial Content; becauſe 
Ji: is H1ppoſed to be ſo many Triangles 
Ks incre Is ſides, and therefore you 
mn? work as in Triangles, or Trape- 
Wms, 


Example, 
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Example. 


Half the Sum of the ſide 120 
Perſed ſine, or Perpend. 13 
p{oe) 

120 

252) 1560 (5.5 frea |: 

L300 j. 
j 


' 90 it 


| 


 Tofind the Center of any Polizon,! 
you muſt draw a Line from any one! 
Angle to the middle of the oppoſite] 
fide, and croſs that with another in, 
like manner, and where they Cut 
each other, there is the Center. | 

All Regular Pol:gens arc Meaſured) 
' by the ho Rule, 


| 
\ 


Seventhly, A Cube, or Dye is a Fi} 
gure of O equal Cuperfices, or {ide} 
and 24 Angles. The Content is found} 
by Mulciplying the ſide by it ſelf, and! 
Multiplying the Produdt by the lidey 
and the laſt Produd is the Contenty 
the which divide by 282, and che] 
Quotient is the Ale Gallons contain'c 
| an It. 24 


Meaſurer's Companios. 


h, ERS," 


f C_ 
| 
"1 The Side 2B 
| 28 
| & n—— 
| 224. 
on, 50 
oy 
tc 8 
fol 6: 
uy — 
0272 
rec! 1568 
j| 282) 21952 (77 
Fry 2212 


238 
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Example. : 


Half the Sum of the ſide 120 f 
Perſed fine, or Perpend. 1} 
360 
120 


» Ii, —— 


q 

262) 1560 (5.5 Zrea | 
15CO 3 

"* 90 ; 


" Tofind the Center of any Polizon,” 
you muſt draw a Line from any one! 
Angle to the middle of the oppoliteh 
ſide, and croſs that with another inÞ 
like manner, and where they Cut? 
each other, there is the Center. 1 
All Regular Polizens are Meaſured? 

* by the ſame Rule. f 
Seventhly, A Cube, or Dye is a Fi} 

gure of © equal Superfices, or {ide 
and 24 Angles. The Content is found! 
by Multiplying the ſide by it ſelf, and! 
Multiplying the Produ@ by the ſidey 
and the latt Produ@ is the Contents 
the which divide by 282, and the 
Quotient 15 the Ale Gallons contain'c 

" MIL 2 


Maeaſurer's Companios. 


1 

* 

3 

i” 

| 'Y 
2p 

3. 


a Þ The Side 28 
2 


ne! — 
ik 704 
in} 2 
ut% — 

k 6272 
red! 1568 


i 232) 21952 (77 
FrÞ 2212 
238 
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Of Ciruular, and Elipticai Yejels ;, and firſt 
| cf a Cylinder. ; 
A Cylinder has equal Diameters in | 
every patt, and 1s in form like} 

the Rowling-ſtone of a Garden ; buck 
may rather be compared to an Ohong Þ 
flying round on an Ax, whoſe ſhotter * 
lides is equalto the Cemi-diameter of Þ 
a Cylinder, as is demonſtrated in the | 
following Figure. | 


pr. 
;, Oy 
F] 
| 
mn il 
IS l 


Square 


Meaſurer's Companiog. JT 
$quare the Diameter, and Divide 


| by 359 for Ale, or by 294 for Wine, 
| Example. 
| Cylinders D:ameters 3Y 
: 22 
64 
99 
359) 1024 (2.85 
3©GO 
i860 - 
35 


{ Obſerve to Multiply all Areas by 
| the Inches in Depth, and che Produtt 
* will be the Content, let the Veſſel be 
| of what form it will. 


# Seccondly,] ſhall deſcribe a Circle and 
* the Parts thereof. | 
A Crrcle is a plain Figure bounded 
| by one Line, regalar, without cither 
beginning orend, invironing a Cexter, 
: a5 A, B, ', D. | 
| The Diameter 1s aright Line Drawn 
7 through the Center, touching the Cir- 
} cumſerencc, as D, B. 

A Chord Line, is a Line drawn from 
on2 part of the Circumference- to the 
4 other 


re 
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other, leſs than a Diameter, as E. 

A Segment is any portion of a Circle, |} 
leſs than a Cemi «4 50 as A,E, F. Y 

The Yerſed Sine is aLine drawn from 
the Center of the Chord, touching the | 
oppotite part of the Arch, as E. 

he Radius is the half, or Cemi-dia- 

meter. 

4 Quadrant is the : of a Circle, 
25 I, 


| 
Ly 


— SIC TIRE OUR 


A 
E 


} 
® 
Sl 
"XY 
£ 
Lo 
# 
[oy 
© 


. Tris ficbefore we proceed any further | 
in Gauging, that we underſtand how | 
to find the Superficial Content of a 
Circle, or any Portion thereof, that the 
Learner may the better underſtand 
what he is going about; Circular 
Veſlels being the mot difficult, 


To 
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3 To find the Content of aCrrcle in 
r, | Superficial Inches; Multiply half the 
: Circumterence by half the Diameter, 
| and theProdudt is the Content, 


Example. 


% Firſt find the Circumference by 
* Multiplying the Diameter by the pro: * 
: PET Multiplier, 112. 3-14 


Dzam, 20.2: 
3.14 


808: 
203 
E095 - 
The Circumference is m—onmm 63.428 
Fs the Circumference fs. —}1.7 14 
Half the Diameter 15 —+—<+>— 10.1 


317I14 
cr 3JI7I4 
W : PR_—_ — - 
a | The Superficial Content: — 320.3114; 
1c | 
nd To find the Content of the Qua-' 
ar | drant of a Circle, Multiply 4 the Gir- 
. cumference by 4 the. Diameter,. and! 
'$] * 
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the Produtt is the Content of the Qua- # 
- drant- 

To find the Content of the Segment | 
R. Multiply the Yerſed fine by half the 
Arch, and the Produtt is the Contenr, 


Example, 
Suppoſe the Circum. to be 12.874 | 
The Diameter is — — ———- 4-100 | 


Half the Diameter js —= 2.05 
Half the Circumference is ——— 6,437 


x 


"Theſe halfs Multiplyed as before, | 
gives the Content of the Circle, viz. | 


& gp—om—_— — 


13.19585Þ 1 


( 


The Arch or * the Circumf. ts 3,218 
? Of the Arch is —— —2,1446Þ 
The Yerſed fine is —— 

RG & a 


The Content of the Segment 1.28676 ] 


To prove this work, you muſt find | 
the Content of the Triangle Hy, and|j 
add to the Segment, and it will amount | 
to the Content of the ®yadraut, the | 
which Multiplied by 4 gives you the 
Content of the: whole Cirlcle, 


Ex: 


M enſurer's Companion. J5 


Example. 
Perpend. of the Triangie 15 —144 
Baſe —— 29 
Half the Perpendicular 70 


————_— 


The Content of the Triangle — 2.0} 
The Content of the Srement—L. 28676 
3.31676 
4 


> OI TImoI—omos Wen —— 


Equal to the Cont, of th 
Circle - ws 's I 3DOPGY 


* Thirdly, To find the Content of 
* a Cone, or Pyramid, with a Circular 
5 ” Baſe; itbeing one Third of a Cylinder 


F 


y of oo ſame Baſe and Altitude, 
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the Produtt is the Content of the Qua- | 
drant. 

Tofind the Content of the Segment ® 
8. Multiply the Yerſed fine by half the * 
Arch, and the Produtt is the Contenr, | 


Example, 
Suppoſe the Circum. to be 12.8 74 
The Diameter is —— ———- 4-100 þ 


Half the Diameter 15 ——= 2.05 Þ 
Half the Circumference is —— 6,47 | 


"Theſe halfs Multiplyed as before, : 
gives the Content of the Circle, viz. | 


» ag n— - 


13-19585 | 


The Arch or * the Circumf. ts 3,218 
3 Of the Arch 19 ——— —2,1446| 
The Yerſed fine is ——— 


— 


ns 


The Content of the Segment 1.28676 ; 


Ta prove this work, you muſt fhnd 
the Content of the Triangle H, and| 
add to the Seement, and it will amoiint Þ 


to the Content of the Pyadrant, the 
which Multiplied by 4 gives you the 
Content of the whole Cirlcle, 


Ex: 


M eaſurer's Compamon. 35 | 

Example. | | 
Perpend. of the Triangle i5———1,4 
29 
.70 


P— romm—um__ cc 4 


t | 
©3 Half the Perpendicular 


The Content of the Triangle — 2.0} 
| The Content of the Segment—1.28676 


oþ 4 
5 - ; =o — Cy W___—__ 
7 Equal to the Cont. of the & 13,26704 


Circle, 


Thirdly, To find the Content of 
— | a Cone, or Pyramid, with a Circular 
5# Boſe ; itbeing one Third of a Cylinder 
} of the ſame Baſe and Altitude, 


$2. Mt OUOAMOR 


A— 
ct 


a Aa 


i TS 
kY. 
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You mult firſt find the Perp»nlicular | 
height, which is a ſtreight Line from | 
the Pertex, or top, tothe Center of the ® 

© Bale, as follows. 

From the Square of the ſlant height, | 
Cthar is a line from the Yertex, touch- | 
ing the out ſide of the Baſe) Subſtratt | 
the Square of the Semi-diameter, andÞ 
the difference is the Square of the Per-# 
pendicular, the Root whereof is the Per-Þ 
pendicular, ; 


Example. 


"5 
w< 


The Square of the ſlant height 3s 420 25 | 


The Square of the Semi- diam. is 43.50} 


The difference is —— 370.cgÞ 
The Root or Perpendicul. ———— 19.4h 


Multiply the Arez of the Baſe, by 
half the Altitude, or Perpendicular, and} 
the Produdtt is the Content, as in the} 
following Example. | 


Meaſurer's Compamon. 
8 Baſes Diam. is 13.2 


ar 
m I3.2 
he RR 
204. 

t, 396 
h- I32 
Ct | 
ad 259) 174-24 (.485 The Area. 
#r- © 3064 0.49 3 The Perp, 
er-| I 920 - 

$257 2010 

1940 
25J19 

25 . 2,72G10 
50} - 
—j I youdivide the Square of the Dz- 


Gf ameter by 1077, and Mulciply the 
2.48 Quotient by the Altuude, the Produtt 
# is the Content. 


nd Fourthly, To find the Content of 
hel the Fruſtum of a Cone. 

The half of the Sum of the two 
Diameters, is the /Aean Diameter , the 
which Squar'd and Divided by 359 
for Ale Gallons, or 231 for Wine, the 
Quotient is the Arca. 


- — oeckow ww 


Filrbly, 
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Fifthly, To find the Content of a 


Square Pyramid, 


38 


/ 


Square the ſide, and Multiply the 
Produft by the Height, and Divide 
by 845, and the Quorient is the Con- 
cent, 

The reaſon you Divide by 846, is, 
becauſe it is Treeple 282, as 1077 is 
Treeple 359g. 


o 


by ron fs as a ag SECIIS a 


- _ " [1 9 
» 4 > F 
Ln ET 4. 


* 
* 
f3 
f 
; 
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þ 
| 
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'F 

- 
. 

= 


? 


Meaſurer's Cimpanion, 


Examtle, 


The height == 105 
= 12696 


846) 224295 (265, Ale-Gallons; 


3509 
4336 
106 


If you Multiply the Square of the 
Side by one third of the Height, as in 
the Round ”zramid, and divide by 282 
you will have the Content cxaRly, for 
846 is rather too much. 


Example 
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Example. 


The Square of the fide — 2116 
One third of the height zs 353 


6248 
19580 
6340- 


282) 746948 (201.6 
1729 
374 
1928 
2 30 


Sixthly, To find the Content of the 
Fruſtum of a Square Pyramid, 

Square the Sum of the two Diame- 
ers, then Multiply the greater by the 
leſſer, Subſtra&t the lefler Produt from 
the preater, and the remainder Divide 
by 846, and the Quotient 1s the Area. 

Or if you find a mean between the 
ewo ſides, 272. the fide at Top, and the 
ſide at je, and Square it, and Divide 
by 262, 1 have the Area;the which 
Maul 1917+ by the depth, gives you 
the Toi - 


Seyenthly, 


@s =®z ®t a= 


S « *% 4 
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Seventhly, To find the Content of an 
Elipfas, r Oyil. 


You muſt firſt find a mean Diame- 
ter, by Multiplying the Tranſverſe 
and ConjugateDiameters by cach other, 
and the Square-Riot of the Produt is 
the Mean Diameter, the which being 
Squared, and the Produtt divided by 
359, gives the Area. 


Example. 


Length=24.1 
Breadth. 23,1 
241 
723 
482 


5 56.71 (23.5 The mean Diam. 
6 
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If the Veſſel be wider at top than 
bottom,you mult find a mean Lengch 
berween the bottom Length and top 
Length, by adding them together, 
and taking half che Sum, in like man- 
ner the Breadths , and work as before. 

If a Veſſel be Eliprical above, and 
Circular below, which ſometimes 
happens by putting hot Worts into a 
New Veſſel; you muſt Multiply the 
one into the other, as before, and ex- 
traft the Root ior the Mean ; the which 
add tothe Diameter of the Circalar Baſe, 
and half the Sam is the Mean Diameter 
of the Veſſel, 

There is another way of finding the 
Mean Diameter of an E'ip/is, by adding 
the Diameters together, and raking the 
half for the 1-83 ; or if the Tub be 
wider at top than bottom, add the 4 
Dzameters together, and take the ; 6 
nc 


Meaſurer's Companion, 43 
the Mean, as in this following Example. | 


Tep Leneth 46.2 
Top Breadth ———} 7 4. 
Bottom Length — 43.1 
Bottom Breath- — 34.2 


R— ———— 


4) 160.9 (49.2 
I 


To find the Content of a Copper. 


You arc to take dimenſions in 3 ſe+ 
'eral Parts, v3. As nigh the bottom as 
you can, for the Crown, and then in 
the middlc : DThiwdly, within 4 Ih- 
ches of the Top ; for it you take it at 
th! | cp, you do wrong ; 'for 1t 15 1m- 
voſt.ble to boy] a Cetper full of Worts; 
'morcover one Inch of the op, con: 
tains more than two in the Bottom. 
Now you are to add thcte 3 Dimen- 
llons tog:rher, and the one third of 
them is the Mean Diameter, the which 
dwide by 359, and the Quotient 1s the 
Area. 

For the Rijins Crown of a Copper, 
you arc to Multiply the Area oithe 
Baſe by half the Altitude, and the Pro- 
duct is the Content. 


Exampl. Co 


[ 
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Example. 


The Diameter at Baſe is 71.50 


The Area ts — 14.24 
The Height 31.2.5 of it 3 15 G 


85 44 
7129 


| 1425 


SY WT — 


| The Content i wm 2,224.4 


— — OO ——_————_— — — 


CHAP. IV. 
Of Cask Gauging; 


Shall now proceed to Cask- Gauging, 
patticularly the mid4le Fruſtlum of 
2 Spheroid, it being the moſt uſual | : 
Form, I might Treat of a Conodand | 
Parabolick, but by reaſon they ſeldom | 
* or never fall in ones way, I ſhall omic 
' them for brevicy's ſake. 


Example. 


Meaſurer's Companion, 


Example, 
| 
\ ; 
Bong Diameter ——— 36.3 


Head Diameter awe 31,5 
Length .-—— —- 42.0 


| ſhall ſuppoſe the Bong Diamiter of a . 
Spheroid to be 36.3,tre Head to be 31.5. 
1 defire to know the Content of the 
Caik, its Length being 42+ 

You muſt find: a Mean Diameter by 
Subſtrating the Head from the Bong, 
and Multiplying the difterence by ,7, 
and adding the Produdt to the lefler 
Diameter, and the Sum is the Mean 
Diameter, the Square whereof Divided 
by 359, Exhibits the Area, the which 
Mu!:tiply by the Depth, and you have 
the Context in Ale-Gallons, or by 231 
tor Hine- Gallons, 


Exampl;, 
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HI. Example. | th 

Length 4 
Bong JO.3 7} 
Head 31.5 7] 
4. Ti 
7 7 

339 

3150 


34 85 The Mean Diameter. 


— _ _—— _——_ 


1215.21,6 The Square of the Diam, 


209- Wor r©GPR—_—, 


: 359) 215.2155 (3.3850 


I 382 42 
. ZO51 
"1799 07700 
45 155400 | 


bo —— TO —_ > —— 


| The Content is 142.1700 


Another way, which is a Proof to 
| the former is,to twice the Square of the 

Bong, add the Squ re ef the Head ;, the 
| Sum Multiply'd by the Length, and the 
ro- 
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Produ& Divided by 1077, gives you 
the Content in Ale- Gallons. 


Example, 


| The double Sq. of a Bong 2635.38 
| The Square of the head g92.25 


an CC —_ —— 


The ſum =—— 3527.63 
The Casks Length ——— 42 


| ———_— Wb —_—— 


725526 
1451052 | 
1077) 152.360.46 (141.37 
44c6 
1480 
4034 
C026 
4,7 


What is the Reaſcn ycu add twice 
the Square of ttie Pong Diameter, to 
once the ſquare of the Head? 


Anj. Beco2uſe the Boulging of the 
Cask rowards the Borg is more Aichking 
than at the Pad ; fer it does nct Rije 
or Arch gradually. If yuu take the 
Diamctcr at the Bong, and the Diame- 


cr 
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6 Inches from the Bong ; and the Head 
Diameter, you tha!l find the differexce 
of Diameters berween Head and Bong, 
co be twice as much as that berween 
the Bong and 6 Inches from it. 


To find the content of the Fruſtum of « 
Spheroidal Cas. 


The moſt common way is, to add 
rhe Dez imeters of the Cit-end, nG 0Un- 
cut-end together , and Subſtratt the 
half Sum from the Boxg Diameter, and 
Multiply the difference by 7, and rhe 
Product addro the lefler Diameter,and 
that is the Mean Diameter, the Square 
whereof divided by 359. Quotes the 
Area i Ale Gallons, or by 294 for 
Vine. But the moſt cxatt way 15 to 
Fnd a.mean Diameter between the Cut- 
end and the Bong, and the Uncut- end 
and the Bong, as in the following 


Work. 


Ex g mpie . 


I: 
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p Example, 
Casks whole Length is — =— 54 
Jes 4 Taches cut off, remains —— 5O 
Ponz Dim. Jo Dung Diam, 30 
p Unrcat end 23 Cut end 25 
Th: Difference w 7 4 
d Wi 7 
| - ——— yuO— 
e 4.9 2.8 
4 23 < 


e —— 
d ah meanDiam.27.9 The Mean 20, s) 
e '” Cut ends Area 18 2 31 

e Th: uncut ends Area 15 2.10 


o | Multiply theſe two Area's ſeverally 
7 by th ' £ engl, ”'s, -»- The length of 
4 Witte cut End from the Bong 23, and the 


g $i End 27, and the Produtt is the 
Coutont. 


To find the Uliage of a Cask, with Is 
: | 
Axe / Parallel, to the Horizon ; being the 
mild/e Fruſtum of a Spnerotd. 


We ſhall fippoſe the Content of a 
4k to be 63 Gailons, the Bong Diameter 
D 0 
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to be 25.4, the Wet Inches 16,2, the 
Cray 9.2. 1 delire to kaow the Ullage 
thereof, without the Table of Segments, 

The Rale is, divide the Wet, or Dry 
Inches by the Bong Diameter, and if the 
Quottcnt exceed .5o, SubduRt ,z5ofrom 
it, and divide the difference by .4, 
then add that Quotient tothe former, 
and Multiply the Sum by the Con- 
tent, and the Produ@ is the Anſwer. 

If 'it happen that your Quotient do 
not exceed .5o, you muſt Subdudt it 
from .50, and work as. beforcsſaid. 
Only ſubdutt the greater Quotient 
from the lefſer. Obſerve zo Polt-pone 
Cyphers to the Dimdend. 


* WY 5, RP" 


E zamp'o$lnc 


The dry 


25.4) 16,2000:0 (.63779 


— =. 


M eaſurers Companion. 
Example, 
The Casks Contento—— — 6 Call. 


The Bung Diameter 
The wet Inches 


0. 
1980 
2020 


2420 
134 


63779 
.50OCO 


_— gz 


4) 13779 (03444 


The Sum. 
The Content, 


2.35049 Remaining Liguer 
The Procf is, by dividing the dry 
pinches, as you _ done the wet ; ad 

W 2 


l 


25.4 
{ nches | 


: 


| 
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if the Ullage and Remaining Liquer 
make the Content, it is right. 


25:4) 942000 (36229 
I580 
560 
522 
I 20 


+5000 


Ca — ds 8Þ_ aw 


20 64825 The VUllage. 
41.:5349 The Remaining Liquor, 


 62.99874 The Sum. = 
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To find the Ullage by the Table of Seg- 
Mmenrcs. L 


Admic the Content of the Cask and | 
the Dimenſions be as in the foregoing 
Queſtion. 

Diyide the wet or dry Inches by the 
Bong Diameter, and the Zuotzent ſeek 
for in the Table of Segments, under V. 
and over-againſt it you will find a 
Numbcr, the Which yuu mult Maltiply 
by the Content, and the Produdt is the 
Pacuity if you divided the dry Inches ; 
and if the wet, the remaining Liguur in 
the Cask 

Obſerve always in your div ding by 
the Bong Diameter, thor if the remainder . 
be above half the diziſor, you muſt add 
one morcto the laſt Figure in the 2uo- 
tent. | 


Example, 
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Example, 


The Content — — —- <? Gallon; 
'The Bong Diameter 25.4 
The dry Inches ———— —— 16,2 


25-4) 16,200 (.64 
960 | 
198 | 


The Segments Area by the Table 6759 
The Content——— —— 638 | 
2owlil: 
42354 | if 
The Remaining Liquor = 42-5817 Þ | 
I 
Here you ſee it is the ſame with the Þ |! 
former, therefore it needs no pro of. < 
: 
25 
26 
24 
Ms - 


Circles 


—, : WwWA9 


Meafurer's Companion. 


Circles Area's of Segments, 


I2 


23 | 


h27 [| .2198 


Area 


| 


,0017 
.c048 
0087 


+0134 
| 0127 


'6 | O245g! 


0308 


0375 
0445 
+0520 
«2598 
| +0680, 
0764 
o85r 
«0241 


7 OCR 


I224 
+1323] 
1424 

-I527 
1631 
«1737 


«I 955 
+2066 


,2407] 


; 57 


55 
.56 


7391; 
+3986 
4112 
e4238 
«4354 


+4491 
«4618 
+4745 
4873 
+ $000 
$127 


ul 92 


Area 


\c950 
-5858| 


| * 6014] 


6145) 


i +6389 


6513). 


445: + 
00 5 9; 


688 11 
7002 


+7593 
+1708 


6265) 


7122), 
+7241j- 
.7 ao « ( 
| 97477 || 


39 


k 


1 
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The $17 Hh f a Tun. 


_— +  - -  ——— 


—O—— —— 04 >» Qua 


93 143 WS 43 Wy 4) WL 
. - = - PF - ® = - 


GG ag ou SW 0 
- 
hy $3 $3 


— ———_—y 


——— 


OY NO MA O00 fo WJ 


| 


13-14 
79-71 | 


tent of the 
firſt 6 In 
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If the Tun be the Fruſtum of a Cone, 
and ſtand upon 1ts Iefſer Baſe, you are 
to find an Addend,the which you muſt 
add to the Diameter an Inch from the 
Bottom, and ſo Gradatim to every 
0-B Inch, til you come within an Inch of 
of the Top; this done, you muſt find 
nf Area's to cach of theſe Diameters, and 
the Sum of the Area's is the Conterit of 
the Tun, 

The way to find the Addend is by 
Subdufting the Bottow from the Top 
Diameter , and dividing the difference 
by the depth, and the ©uwottent is the 
Addend ; but if the remainder in your 
Diviſion be above half the Diviſor, 
you are to make your Addend one more 
evcry third time. 


Exam ple. 


Top Diameter 36 
Dottom —>——— 27 


__—_ —— 


Deep 30) 9gO 63 The Alden 


I here is many other. ways of Tnch- 
ngaTun, bur there is none comes nigh- 
cr the truth than this, therefore I 
would not adviſe any to uſc any other 


D 4 Cranih | 


j® 


"a. = L " 


- I C— —— 
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Cramp way, this being both. caſy and 
oneſt, 


the other was added to. 


Some neceſſary Rules wery uſeful in 
Gauging. 


viz. .7854, and the Quotient is 359 
the Square-Root whereof is the fd 
Point , 18.95. or Multiply 282 by 
22735, viz. the Square of the Dia- 
meterof a Circle, whoſe Area is 1 000, 
or Unity with Cyphers, and the Pro- 
dud is the ſame. 

Divide 1.000. by 3-14 and the 
Quotient is.318, a Multiplier co- Mul- 
tiply the Circumference by to find the 
Diameter. 

Divide 1,000 by .318, and the 
| Quotient is 3.14, a Multiplicr to Mul- 
| tiply the Diameter by to find the Cir- 
- unference. 


"RR 3 Pu Ra 
my thy © 


_—_— ” 
b hs, | f Lb 
L — 2 as” 


Note, That if the Tun ſtand on its | 
Greater Baſe,you are to find a Subducend. 
by Subduffingthe Top from the Bottom, 
«nd dividing the difterence by the Depth 
as before, and the Duotient is the Subdu- 
cend, the which muſt be Subduded from, as 


Divide 282 by the Area of Unity, 


| .. Sf © fd Kc 


Meaſurer's Companion.” Jj9 * 
The Area of a Circle is 1.47, what's 

tne wage ts us 4 
Anſw. Multiply the Ares by 359,an 

| the Square-Root of the Produtt is the 
Diameter ; the Multiplying the-Aree - 

1. | by 359, brings out the Square of the. 

|; | Diameter, the Rect whereof mult con; 

i. | {cquently be the Diameter. | 


Having the Circumference to find the - 
Area in Inches. | 
be Square the Circumference, and: 

_—_— the Produ@ by .o79578,aud 

the laſt Produtt. is the Area, 079578: 
| is the Square Root of the Circumfe-- 
7 | renceof a Circle, whoſe Ares is 1.009; 
or Unity. 


f Having the Area of 4 Circle to find the - 
— 
: Mulciply the Area by 12. 5664,  21Fs. 
The Square of the Circumference ot: 
. | aCircle whoſe Area is Unity. 
; If you would reduce Ale Gallons: 
into Wine Gallons, you muſt Mulrti-- . | 
ply the Number of Ale Gallons: by- 
1.22, being the Quotient of 281, di- 
vided by 231, and the Produft is-the:: 
anſwer. 


- 
OK 
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On the contrary Multiply the 
Wine Gallons by 81.91, the Quotient 
of 231 diyided by 282, and the Pro- 
duct is the Anſwer. 


A general Rule to find Multiplict 
that will pertorm the ſame Operation 
that Diviſors docs, and the Contra- 
ry. 
Divide Unicy, or 1,coco by the 
Diviſor, and the Quotient is a Mu!ti- 
plier; or Divide 1.0050 by the Multi. 
plier, and the Quotient is a Divi- 
for. 

Example. 


35} 1.0500 (.0284 


.0284) 1,0000 
1489 
00 


If a Tub at 12 Inches deep bold 16} 
Gallons, what's the Diameter ? 

Multiply 163 by 359, and diyicc 
the Produt by 12, the laches deep, 
and the Square Root of the Quoticnt 
tc Diameter ſought. j 

ts 0 Ns EBIT —_——— 


Meaſurer's Compamon., G1 


If the Gatice Point give one Gallon on 
an Inch, what Diameter will pive a Gallon 
ro-h on 5 Tenths of an Inch in depth, 


Anſw. You muſt Multiply 359, the 
ts} Square of the Gauge Point, by 1.0, and 
onſ the Product divide by .5 and the 
raſh Square Root of the Quotient is the 121- 

ameter of a Circle that will hold ore 
he Gallon upon ,5 of an Inch deep. 


[ti Example. 
V1- 2, SR 236 
5) 359.0 (718 
40 


Extratt the Root of this —- 718 (26.7 
318 
4200 


FII 


The Quoticot 26.7 is the Diameter, 
which gives one Gallon on .5 tenths of | 
an Inch, 
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Having two Numbers | ang to find 
Mean Proportion between them. 


Multiply the two Numbers, the one 
into the other, and the Square Root of 


the Produtt isthe Anſwer. 
Example, 


Suppoſe the two Diameters be 81.7, 
and 41,3, the Preduft of theſe two 
Numbers is 3374-21, the Root whereof 
is 58.8, which isthe mean Proportion 
between theſe two Numbers, . the 

uare whereof is equal ro the Pros 
du of the Extreams. 


Having the Content of any given Super- 
fice, to find the Side of a Square equal te 
the given Supe rfice. 


_ ExtraQtthe Square Root of the Con- 
tent, and the Root will be the fide of 
a Square <qual to the Superfice given. 


Meoſurer's Cimpanion, 63 


Example. 


ne The Baſe and Perpendicalar of a-right 

of. | Angled Triangle is 1G and 18, the Con- 
rent whereof, according to the Rule in 
the ſecond Chapter, is 144 , The 
Root whereof is 12 , the 1ide- of a 
Square equal to the ſaid Triangle. 


Having any two ſides of a right Angled 
o Triangle to find the third. 


G According to Euclit's 47 Propoliti- 

* | on, the Square of the Hypothenuſe, or 
$lJantSide of a Right Angled Triangle 
is equal to the Sum of the Squares of 
the Baſe and Perpendicular. 


Example, 


Suppoſe the Paſe and Perpendicular of 
2 Triaugle to be 45 and 36, the Square 
of 43 15 2304, and the Square of 36 
is 1296, the Sum of both is 36Goo, 
which is equal to the Square of the Hy- 
pothenuſe, the Root whereof is the Hypes 
thenuſe. 


Having 
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Having the Content of a Cask, the Bong 
and Head Diameters te find the Length, 


Multiply the Content by 1977, and 
the Produt divide by the Sum of 
the double Square of the Bung Dia: 
mcter, aftd the Quotient is the 
Length, 


Example, 


The Sum of Bung and Head 1826 


The Content =— ——— - G1.37 


rm—_ — — 1077 


— x” 


The Produff — =— ———- 66095.49 | 

The Duotient of this ProJult 2 "12-2 
divided by 1036. —— $ .. 33509 
35.95 1s the Length Required. 


Having the Content, Length and Head 
Diameter to find the Bung Diam. 


Multiply the Content by 1077, and 
divide the Produ&t by the Length, 
Doubled,and from the Quotient Sub- 
du& half the Square the Head Dia- 
meter, and the Square Root of the 

% re- 


Meaſurers 1 ompanion, '65 
remainder is the Bung Diameter 
fought. 


- Having the Length of a Cask, and the 

1 || ung Di.meter to find the Dtagona!. 

he To the Square of the Semi-length, 
add the Square of the Bung Diameter, 
and the Square Root of the Sum 1s 
the Diagonal fought, 

z0 Example. 

a | 

27 The Semi: Length zs a=— 26.20 

7 Toe Oguare of it 19 — —— 686.44 

— | Tye Square ef the Bung =—-— 1156,00 

9 | —— 


| T2 Sum Is —— = — 142.44 
j The Sqcuare Roet or th: 
o Ne , C | 
. Drazonal is ——— $ 42-99 


id By the foregoing Rules you may 
underſtand how to Gauge Large Vel- 
ſels; but if in any Caſe it ſhould be 

4 | required how to Gauze a Tankard, Pot 

or ſuch like ſmall Meaſure, I believe 

- | i!twould a lictle puzle the young Cauger, 

but I ſhall here give him dircCtions 

now lie may do it; and how to find 
his ſeveral Gauge Points and the Squares 
thercof for the ſame ulc. Firity 
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Firſt, Nou are to underſtand that 
21 4 Al: Gallon there us Chas 20) 
In aPottle 
In a Quart — — —— —-70; 
Tn a Paint —__—— — 


————Eo—eeEIEREygs.s—Oo A I4l 


In a VVine Gailon there 's ——— 241 
In a Pottle — — —15. 
In a Quart -— — = ----- 57AF 
Ina Pint —— ———— —- 2664 


In the next place you are tofid rhe 
ms Point for the quantity you are to 
work by, 


xt. I deſire to have a Gauze Pornt for 
Pints in Ale Meaſute. 


In the foregoing Table the Pint of 
Ale Contains 35.25 Cubical Inches; 
this I divide by the Area of Unity, 
#I%. 7853, and the Quotient is the 


hd A, ov F441 


=_— of the Gauge Punt ; the Root Þ 


whereof is the Gauge Poinr. ; 


Meafurer's ompanin'h 


_ Example. 
41 
j 7853) 3525000 (44.8 
5 5838 
69680 
[ 68560 
. 5736 
4 


This Quotient, viz, 44 88 is the 
F Square of the Gauge Pan: for Ale 
OF Pints; by the which, if you divide 
the Square of any Diameter the 
Quocient is what ir holds upon one 
Inch deep in Pints or Parts of a Pint. 


f To prove this to be the true Square 
 Þ of the Gauge Point tor Pints of Ale ; 
, Þ 1 Multiply it by 8. being the Pints in 
:Þ a Gallon, and the Produt is the 
tÞ Square of the Gayge Point for Ga'lons, 


Example, 
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Example. id 

4 

The Square of the Gauge Point is 44 , nc 
The Phars 3 7n a Gallon is ---— —— Wu 


uy Rr Io none 


The Sguare of the Gauge Point 
for Gallons wm. — 339.04 


There is a Por or T ankard whoſl: 
Mean Diameter is 3.50, what's tht 
Content, its Length or Depth being 
& laches. 


Anſwer. 
The Diameteris -——== 3.5 
3+5 
17) 
105 
44.8) [2. 25 | (bl 
270 deep. 4| 
144 


Thrs is the Eontent, — T— I. oh 


Which is one Pint, and ,*.. of a 
Pint, which is but a ſmall quantity 


Meaſurer's Companion, 09 

If you beto Gauge any thing which 

old leis than a Pint, you muſt di- 

ide by half the former diviſor, viz. 

2.4, Or one fourth of it, 213; 11.2. 

nd the Quotient is the halt Pints or 
)Uarter Pints contained therein, 
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—o——_—_ —— — i ——_—_ A 


CHAT V1. 


Menſuration of Plain Superfices, 
Such as Board, Glaſs, Wain- 
ſcoat, Painting, or Paving, 
CFC. 


Id Superficial Meaſure the Square of 
12 Inchcs is a Foot, bcing 144 
Inches. 
Note, That the Squaring of 8 Number 
i Multiplying it in it ſelf. 


If you would know how many Foot 
Square is in a Yard Square, you muſt 

| Multiply the Feet in a Yatd, viz. 3 by 
it ſelf, and the ProduR 1s 9, the 
Square Fect in a Yard. 
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Example, 


—— 


Flow many Inches Square 1s there in q 


Yard Square. 
12 
y 
3 
36 | 
5 { 
3 
216 
108 
bw. ( 


12G) Square INChes, 


n 
C 
The eral Rule iS ro Mulrip! V | 
the Leng Ju IT wy the Breadth on it be 
Inches, Lect, or Yard: )and t Nc Pro» 
QuCEt i IS che Courent. | 
l 


I ſhall ſuppoſe a Plank to be 20 | | 
ies Long, and 16 Inches On 
I dema: oy LOW Many Superficial Fc 
is init? Multipiy the one by the 0- 
ther, and DR det y 144 | 


Length 
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Lenzth 20 
Breadth 16 
a 
Il20 
20 
— 
144) 320 (2.22 Feet 
320 
q 520 
32 


| thall work the ſame Queſtion by 
@ Kule of Practice, for a Proot of the 
oiher. 

Perhaps the Learner may be aſiran- 
ger to this Rule ; therefore I ſhall ex- 
plain ir as far as room will permir. 


E Firſt, you are to Multiply the 
\ ÞEcngth by the Breadth, being ſtated 
in Feetand Inches, ſaying, once 8is 8, 
» [ud once 1 is 1, then take the one 
| Fiirdof 1 foot Sinches,which is6 Inches 
: $5 an half, being added together as 
- Pfollows, the Produc .is two Foot two 
Inches andan half, the Content of the 
Plank, The rcaſon you take the one 
third is, becauſe 4 lnches is-che one 
third of a Foot. | 
E Face 
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Foot lnches 
Lencth 1 : 8 
Breadth 1 :: 4 


other 2 Fcor ad an balt long, a 
2 Foot and a quart cer Proad ; th 
third is 4 Foot and aquarter long. and 
3 Foot } quarters broad, how man) 
Square Feet is there 12 all thcle Board 
or Planks. 


Note, Toat the Decimal for one fourth 
of a Feot 78.25, fir one half .50, and ju 
three quarters 75; 


Second! V, There 1s 2 3 Plank one 
3 Foot lo 2. and 2 Foot Rees 7s : and 


4 


Meaſurers Companiog; 


| Length 2 2.50 2 
E Breadth 3 = 5 = 


Fot G6 1259 2125 
500 2975 
50 1275 


—— k 
—_——— 


5.0250 15.9375 


ont 5.6250 
Th HO 

and ET 
ny Number of Feet——=27,5625 

300 

an'ff 

a By the Rule of Pradice, 


Thirdlyg 


— __— 


the mcan breadth, 


Length 
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Thirdly, There is a Plank 195 lIn- 
ches broad at one end, and 7 at the 
other, and 64.5 in length, how man 
Square Foot is in it. Add both ends | 
together, and take ha'!f the :Sum for | 


IO 
7 


wow Ar oo 


17 
8.5 The half 


— — 


04.5 


Breadth— 38,5 


3225 


F160 


—_— ———__ Rw..o. we 


144) 548.25 (3,807 
I 162 


I050 


42 


x? 


| 


n- 
he 


| 
a | 


B . 


oy 
= 


Y, 


it is harder then if the 
| Feer were under 10. For you muſt 
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Fourthly, There 7s a Piece of Paint3 
ing 16 Foot and an half jin Length, and 12 
and a quarter Broad, how many Foot zs theres 


Feet Inches Decimal 
16, 6G IG 50 
i 3 I2.25 
22 © 82450 
165 © 3300 
" OS tf 3300 
— — 1650 
203 12 —— 
202.1250 


In the foregoing Queſtion,in Prafice 
Number of 


firſt Multiply the Number of Feet by 
it ſelf, then ſay 12 times © Inches 15 
6 Foot, which being added to ir,makes 
1 8 Foot ; then the quarter of. 16 
Foot and an half 1s 4 Foot 1 Inch and 


an half, which amounts to in all 702 
' Foot and one Inc and an half. To 


bring it into Yards, divide by 9. for 
ther in {© 3-1 a Superficial Yard, 


- 


3 CE 


' _ 
-_ 4, 4 
4 


- yn RN we": - b 


* —_— 
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as you inay ſec in the following Ex- 
ample, 


Example, 


9) 2021250 (22, 45d} 
JN s 
Al 


« 


there is 22 yards aud aboyc a quarter Þ 


In 202 Foot one inch 2nd an half, Þ | 


There is a piece of Pavement 6 |: 
yards and an half long, and five yards 
and a Quarter broad, how many 
Square yards is therein, 2 


LY 
—Y 


Ba. 


| 30, and tro and here mu jis 7 4 arty [379 


| 21 half 2 bo 


Meafurer's Companion, 700" 


By Decimal 


By Praffice 


6.50 EE 
F-25 F-+ 2 
3250 322 > 
1300 F-41 
3250 mm __—_ 
HEEAINEDS 14 3 & 
34.1250 


K Note, - the | TACTIC ft "4y, you muſt 


oay Hae 1s by J9 which 75 I79 


j 0 $ © Jn 75 


yards an an half 
[I 


,of ſe yar ds —_ 
4 yards, and 


an balf : Tha 1 tarts 
the eighth Part of a penny 


If a Board be 5 Taches Broa1, and 19 


| leng, what is it over or under a Square 


Fort, Multiply the Length by the 
Breadth , and the Produt Subdudt 
from 144, and the difference or re- 
mainder is what it wants, If y our Pro- 

aut had been above 144. ren YOu 
Was tO SU, L 44. from it, and the re- 
mainder was what 1t was above. 
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Example, Ic 
E 
Ig | 
; 
144 95 
95 - 


IWants 59 Inches 
If a Plankbeg Inches broad, 1 deſire to | 


know what length will make a Square Foot. Þ 
Divide 144 by 9, and the Quotient Þ 
15s the Anſwer. : 

9) 144 (18 4 


J4 
Oſo) 


If a Board be in Breadth 18 In- | 
ches, what length will be a Square Þ 
Foot. 


13) 144 (8 
000 


Or — — — — 


Meaſurer's Compan*on. Gi 


There is a Pane of Glais 4 Foat 
long, and 2 Foot and ain haili Broads 
How many Superficial Feet ts therein? 


Anſwer. 


| 19.0 © The Content in Feet. 


The ſame Queſtion by the Rule of. 


Pratfice. 


Example. 
Feet Tnches 
"| Long ——-4 3 © 
Broaſ— — 2 : s) 


> & 


I _ 


<< ———_ 
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There is 3 Panes of Glaſs, one is in 
Length 6. Foot and an half, and in 
Breadth 2 Foot and a quarter, another 
4 Foot Long and 3 Foot Broad, the 
third 158 anda quarter Long, and 6 
_ I demand how many Feet in J 
all 


Anſwer. 
th 
Feet Tnches T 
Length w=G : 614t8: 3 Vi 
Breadth =—=2 4 3:3:6: 2 vi? 
——_——_—— |; 
$3 .4: @-12==49;6 th 


L 0 
Feet Inches EE 
 TheriſtPane14 : 75 
The Second 12 : © 
, The Third 49 : 6 


1 ———_—_— —— 


70 : 1, The Content of all. 


Meaſurer's Companion, 


CHAR TY 
Menſuration of Sol14 Wood or Stone, 


"F* Here is a Pizce of Timber 63 Inches 

4 Long, 32 hÞroady, and 15 thick, 
how many Solid Feet is therein. 

You are to Multiply the Length by 
the Breadth, and the Produ@ by the 
Thickneſ-, and the laſt Product Di- 
vide by the Inches in a Solid Foot, 
viz 1728, which is the Cube of 12, 
for 12 Multiplicd in it ſclf is 144, and 
that by 12, 1s 1728, 
Example. 


- — + EMPmmputou_mgy > - e_vg_— 


_”— -—o—_ 
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There 2 a piece of Timber 18 inches 
long, and 15 round, and 6 inches thick at 
one end, and 4 at the other, how many Solzq 
Feet is therein? You mult find a mean 
thickneſs by taking the half of the Sum 
of the ends and work as before, 


Example. 
Foot THnches 
Length ——— 18 $ 20 
Breadth — —— 15 3: 
- F2 
18 4' 
270 j'. = 
Mean thiik—— 5 5 


—_, a w——_—_— — 


1728) 1350.00 (.78 The: w 7! 


[] * 


1216 ot0. 5 
The foregoing Queſtion is very 
hard in the Rule of Praftice, being 
che whole Solidiry 1s under a Foot, for 
aſter you have Multiply'd the Length 
by the Breadth, you are to find the 
cne third and the one fixth of the 
Produg, which is the- Solid Content 
or three fourths of a Foot, and one 
eighin of an Inch, 
There 


ot. a. ron ds. Ak. 


i. P——_ Fm—=—Y "—_ nm  'T 


> 7 CO 


Meaſurer's Compamons. 


; There is a Stine 3 Foot 6 Inches long, 
r | and 2 Foot } Inches. Broad, and 2 | oot 
hick, what's the Content. 
' 
1 Length —J 3 6 
Breath + 
ng 
] 4.4/0 
10; | 
mn -_ j 
+: 43-05 | 
Thick—2 : 0D | 
15 2 og 


Of the Regular Poligons. 


There is a Stone in the form of an 
; | Oftogon, having 8 equal Sides, cach 
' | fide being: 6 Inches broad, I de- 
mand the Content in Solzd Feet, it be- 
ing 16 Inches long,you muſt Multiply 
| aLinedrawn from the Center, to the 
' | Middle of any Side , by half the Sum 
ot the Sidcs ; then Multiply that Pro- 
duct by the Length, and you havethe 
Content in Inches, the which divide 
by 1728,gives you the Content.in Feet. 


The 
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0 
The Sides ——$ 139 2 
The Inches -— 6 16: 
. 48 8352 f 
Es 1394 | 
Half the Sum 2.4 _ r= | 
TheLine— 5.8 2227.2 Schid Inches. || 
I 92 A 
Il'20 


139.2 The Superficial Inches. 


17920) 2227,2 (1,28 
4992 
15300 
1530 
Here | find the Solid Content to be 


I Foot, and above one fourth of a 
Foot, 


' The fame Rule is uſed in all the 
| Regular Poligons, as is uſed in the forc- 


going, 
of 


Of Triangles, Trapeziums,and Rhomboides. 


— — —_— — 


Meaſurer's Cimpanion, 


A Triangular Stone 
whoſe Baſe is 3 Foot 
6 Inches, and Per- 
99. arg 2 Foot 8 
aches, what's the 
Content ; you muſt 
Multiply the whole 
Baſe by half the Per- 
pendicular ;, and the 
Produtt is the Super- 
ficial Contens. 

A Trapezium. You 
arc to Multiply the 
common Baſe by 
half the Sum of the 
Perpendiculars. 

A Rhombus, Mul- 
tiply the longeſt {ide 
by a Perpcndicular 
lct fall from the 
blunt Angle to the 
oppolite fide, and 
the Produft 1s the 
Content in Inchcs or 
Feet, 


The 
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The Superficial Content of theſe: 

- being found as before dircted, you 

' are to Multiply it by the Depth, 

' Thickneſs, or Length, and you have 

= Solid Content cither in Inches .or 
cct. 


The Triangle, 


Foot Inches 
 Biejſe———} - 6 
\ Half the Perpen.1 — 4 


3 —- 6 
I- 2 


4 = 8 Superficial Content, 


You are to Multiply this by the 
Length, and you have the Content in 
| Solid Feet and Inches. 


The Trapegium. 


| TheBoſe ——4 - 3 
Half the —_ - © 


| of the Perp, 
| ' 8 = 6 Superficial Content 


The 


* 
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The Rhombus. 
Side 6 = 4 
Perpend. 3 = 3 
I9 -- © 
RP 


20 = 7 Superficial Content. 
Length —=,8 - 7 P 


CE nn ———_—_ 


164 - 6 
10 - ZZ 


| DTECBEED— O—_ — — 


I74 -= 9; Sehd Content 


Of Pyramids. 
A Square Pyramid, You muſt Mul- 


tiply the Area of the Baſe, by one | 


third of the height, and the Quotient 
is the Solid Concent. 


Example 


eee i A nn  —_—_ —_—_— 
” % 
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Example, 

| The Baſes ſide ts 3 - 4 
n-- 4 V 
c 

IO» © ; 

I - I; 0 
Uraom—_——_—_ F 

F Wo OD 

' Unelinrd oft, 4 - © 
| the beig ht P24 ( 
| P 44 = 5 The S2lid Content c 
4 
: : 
| 
| | 
4 
4 


/ 


Of Round and Triangular Pyramids 
you atctouſe the ſame Rule, 


Le weeds Gn ET rnd oy PIR ——_— I _—_—_—— oo —_— _ rr 


— — 
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A Globe or Sphere. 


A Globe is two thirds of a Cylinder, 
whoſe Diameter and: Altitude are e- 
qual tothe Diameter of the Globe. 

There is a Globe whoſe Diameter 1s 
= | demand the Content in ſolid 
cet. 


Note, That two-thirds the Area of 
Unity 13*523598, which isthe Content 
of a Sphere, whoſe Diameter is Unity; 
the which Divided by 1728. Quotes 
0093o4r :; If rhe Cube of the Diame- 
ter of any Globe be Multiply'd by this, 
the * roduct 15 the Coment in Square 
FCer. 


A Globes Diameter —— ——671, 
The Square is —— ——=—— 3896.89 
The Cube z5 —— 224585.093 
.000304T 
234885093 
039540372 
704655279 


i ——  ——_— 


70 5615567813 
The Content of the Globe 1s 70 
Foot and above an half. There 
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There ts a Solid of 25 Equllatrial Sides 
and Angles , each Side of the Triangles 
being 30 Inches. I demand what > the 
Content. in Solid Feet. 


} Anſwer, The Part A, B, C, muſt 
be taken for a Pentagonal Pyramid, 


' and the Content found thus. 


| You are to Malrtiply the balf of the 
| Sides, each ſide being 3o, by the Per- 
{ pendicular, being 27, and that gives 
| you the Superficial Arca. Multiply 
| that by one third of the Pcrpendicu- 
| lar height, and you have the Solid 
Content inlnches of the part A,B, C 
| hc - which, Multiply by 2, an 
| Divide by 1728, and you have the 
Contenc of the two Pyramidal Parts in 
Square Feet. 
| Now to find the Content of the 
middle Part, being a Pentagon. You 
are to: Multiply the Area of the Baſc 
by the Perp:ndicular of the one of rhe 
| Triangles, and you have the Content in 
Inches thereof, the which added to 
| the Content of the Perpendicular, 
= you the Content of the whole So- 
id, 


Example. 


— 


Meaſurer's Companion, 74 


Example. 


The Sum of the Sides 78 150 
The balf of the Sum I5 —— — 


7» Perpendicular is —— ——27 


| The Area in Inches ——> 202 
| One third of the perpendicular beight — 6 


| The Content in Inches — -—— 12.150 
| | The Double whereof is —— ——- 24300 


— ———  _— 
ET EE_ 


1728) 243co (14 
7020 
1080 
The 


94 The Gauzer and 

The Content of the two Pyrami- 
dals is 14 Foot,and a little more which 
is of ſmall value. 


In the nextplace I ſhall find the 
Content of the middle Part D, E, 


The Area in Inches 7s - ——.202 
The Perpendicular 1s ——— -——- 27 
417) 
4050 
The Content i Ttnches — —44675 
1725) 44675 (25.8 
IOII5 
14750 
929 


The Content of the middle part F,G, 1; 
a5. Footy and above three fourths of a Fo t. 
The Content of the two Pyramidals:s 14, 00 
The Contentvf the middle part 25. 80 


2 —-— 


"The Sum of the whole Solid Figure is 39.09 


Meaſurer's Companion. 95 | 
A Table ſhewing the true quantity of one 


Foot Length of any true Squared piece 
of 1imber, for Inches, and half Inches. 


F. pa. P pa. 'F pa. |] 
0.002 p of5 4 165 ( 
1/9 007/T3/L. 174 23 4.340 
0.0! 6 166 4.513 
2/0,02 $1411.361'264 Gog 1 
0.043 [1.460 4 877 | 
Jſ0.062|15,1.592 27 5.003 
0.085] [1.,65; |5.250 
4Þ 11116 1.778205 445 
O'149% 1-04T) 5.670 
na obey 


0-210 2.127 16.043 

60-25018 2 259 30(5.250 

0-205' [2:37 [- 0.460 

70 340192.307 31|* 5822 

0.390 + a” 

00.4. 14 2 2.2 776 1x7 

o502 [216 7333 | 
Jo) $6231 3 062 337.508 

0.5 7 3 210 1747 4 


Q 
— 
= 
= 
Sh 
YH 
Um 
OP) 
2 
Ow 
= 
p—_ 


I00,0, 422} 391348. 028 
© 765 3516 8.263 
110740233 67335 5. 507 


O.g19 3035, 0.750 
I2|1.00024|4.0C0 309.000 


| 
| 
| 
| 
| 
| 
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The VUſe of the T AB LE. . 


| 2 the true Square of any 
piece of Square Timber in Inch- 
es, and the Length thereof in Feet, 
to know the Content thercof in Feet, 
Take the Namber anſwering to the 
Square of Inches out of the I able, 
and, Multiply ic by the Length in 1] 
Feer ; thus,a piece of Timber 18. In- 

ches Square, and 25 Foot Long. T he 
Number antwcring to 18. [nches Square 


JS mmm mmm = men mn 2 250 


VVhich Multiplied by -—— — =——25 


LR 


The Produft is ——- —— \—— 6,250 
Fig. 56 Foot and one quaster 


Meaft, urer's Compenion. 


— 


m—_— > —_—_——————— 


CH A P. VIL 
Of Round Tamber. 


| bh E common way uſed by Car- 
penters for Meaſuring Round Tim- 

ber 1s, to Girdle the Tree in the 
middie, and Multiply that Circumfer- 
mce by it felf, and the. Produ@t Mul- 
iply by 7- and that Produ&t Divide 
by 88, and Multiply that Quo- 
tent by the Length, and the Produt 
Divide by the Square Inches. in a Foot, 
Mz, 1728. and the laſt Quotient is the 
{quare Feet .contain'd in that Tree or 
piece of Timber, 


-. = a = 7. 3, 
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: 
BF 


Example, 


ence, and.in Length 94 Inches, How many 


t 
f 
| n 
| There is a Tree 72 Inches circumfer- [ 
wguare. Feet is therein, \ 


56' © 37107 
1728) 387562 (22,4 Foot 
4196 
7JO2 - 
450 


There is another way uſcd by Coſte 
penters » to Girdle the Tree in thaw 


middle, and take one fourth of that ro Wn; 
dil | 


Meaſurers. Companion. 4 
the true Square, which is vety iſe 
for they ſhall looſe in a Tree which v5 
not aboye 50 Inches Circumference, 
one fifth of the true Content, and the 
parger the T rec, the greater the Loſs, 

hey pretend thar'the loſs in the 
Meaſure is an Allowance for the 
Chips or Slabs; to bring) 1t to a true 
Square ; but (ti]I this> cannot prove it 
neither accarding to Art, nor TI ruth, 
for you: are to find the--true Con- 
tent, and.niake your-Bargath accord- 


ngly. 


| ſhall here lay down aftrde and ex- 
Kt method,the which ifyou Prattice, 
you will find it- both” Eaſy, Juſt, and 

according to Art. | 


Befare 1 proceed any furt her, Iſhall 
how you'theway: to findthboSppare of 
the Gauge Peznt. for Round Timber; and 


t fſven how you ſhall uſe it. 


Yow ate zoMulriply che Diviſor for 
nding>the Square: Inches in aGireley 
a8 05 $$ fry" cyrus ut 2 
Lubical; ot:Sohid Foot, wz' 1720; and 


arFbe Produddis-rhe. Square of tho Gauge 


thirty the:Reootiwhencof 


x - isthe Gauge < 
forpunt, or 46.9. - . i 324% 4 
<4. © F 2 Exampie, 


The Gauger and 


2200.6080 (4. go 
600 24 


To provethis Work, Multiply the 
Square of ' the ' Gauge Point, viz. 
2200.6080, by the Area of Unity, VIz. 

785 the ProduQt will be 1728, 
J3, CG 
- [ ſhall in the next place ſhew yo 
the | uſe. of the Square of the: Gauge 
Point ; as alſo theditference between i! 
and the vulgar, way,. which, 15:by the 
Rule of 'Proportion, as 14 is to 11 
» fois the Squarc of the Diameter to the 
&reain Square Inches, 


- 


Q. On a- 1 


Exampi 


Meaſurer's Companion. IQI 


Example. . 
The Diameter of a Tree is 24-2 


The Snare of it 15 ——585.64 
| [i 


58564 
58564 
i (14) 6342.04 © (453.00 
14 { 
42 
0094 


; This Quorient is: che Square Inches 
or ;Syperhcial Area of it, which mu 
Ky be Divided by 1728; /and- Maltiplied 
Z8 by he engrh, bing 50,'and thePro- 
I datt is the Content in Square Fcet. 


AY AD EGF A Patent. ooo EOS CR REES EEIICLADERS 


Tr w=m—_—y He eo Aw I, 


Ex imple, 


702 * "The Cauper unit 

I ſhall work the ſame Queſtion by 
the Square of-the Gauge Pont iu halt 
the Figures, and more ExaQ, 

The Syuare of the Diatneter is 


C 
2200) 585.04 (.2662 
14;04 50 
13640 
4405 123.3100 
. © Note, The Quotient 4s the Area 
or the Content of one Foot in Lengr| 
of the Tree. . 2 


Suppoſe a Tree to be in Circumfer- 
ehce at one end 45 Inches, .at the 0s 
ther 34, and the middle -39; 'what's 
rhe Content-in Square Feet, the Jengrh 
being 72 Inches. 


You are to find the Diameters of 
each of the Piaces, by Multiplying the 
Circumference by each place ſeverally, 
by .31k, as before Direted,” and one 
third of the Sumot the 3 Circumfer» 
ences, is the mean Diameter , the 
Square whereof divided by 22900 Ex- 
hibirs the Area, the which Multiply by 


the Length, and you have the Context. 
| Example, 


th 


Meaſurer's Companion; 


03 
Example, 


318 .318 4318 
Circumf —46 -- 34 =- 39 


W— g—— (CMw_o_—_—_—_—_—_— 


1908 1272 2862 
1272 954 934 
14.628, 10.812 12-492 
10,012 
12 402 


3) 37842 12.614 
18 12614 F 


LO 
—- * 
- GESAAt”—oooeeiet oe v2.2.4 


Oo 

Oo 

=" — 

ww ND 
—_ 

$ | 
= 
Q 


A 
þÞ ov 
00 
+ 


2209) 1 59012995 (072279 
Foz , 
6129 
17299 

18996 


1396 


Theſe few Examples are ſufficient for 
the Learner, being there is ſo few va- 
5 rieties 
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rieties In Round Timber, Only ob- 
| ſerve, if it be a growing Tree, to take 
. the Crrcumference, about the middle of 
the Boole of it; for they are com- 
monly ſomewhat Tapcr; bur if ir be 
a Cut Tree,. you need- nor trouble your 
{elf much with the Circumf-rence, bur 
take the Diameter of each cnd,. (if the 
Tree be not Irregular ) and halt the 
Sum 1s the Mean Diam-ter; 

{ thall hereunto Anncs#' a. Ta!l- 
which by taking the Compaſs of the 
4ree, you may rnd the Content by in- 
ſpeCtion of one. Foot in Length, the 
witch Miuitplyd by the. whole 
[Length 2.ves you the Content of the 


k \ . ; P 


The Uſe of the T ABLE. 


Tou will find the: Compaſs of the Tree 
un:ler Com.ard over-againſt it undcr Foot 
and Parts, you will find the Content of on? 
Fout ia Length. 


; Example. 

There ts a piece of Timber 45 Inches in , 
Compaſs, and 20 Foot long, 7 find to be 25 
Foot, and 460 Parts, for 4% Inches !" 
Compaſs, gives 1.273, whit Multip!y'd by | 
20, erves 25.469 Fort, 


A 


Meaſurer's Compamon. 


A Table which by the Compaſs 'of any piece 
round T imber ſhews the rus Content of 
one foot 11 Length thereof. 


05 


| bs 0. | F, pa. | Co. | F. pas 
io joags [a> {ogg 
| | Ir | 0,066 41 | 0.929 | 
12 j 0,079 | 0.974 | 
| 13 | 0.c93 | 43 | 1.921 
| i 14 | OICB | 4] 1.070 
| | 15 0,124 $34 7-189 
| 16 ! 0.141 | 46 | 1.169 
| | I7 | 0.159 | 47 | 1.228 
WB | 18 |c.199 | 48 | 1.293 
| 4; | 19 | 0.200 | 49 | 1.327 
i © | 20 | 0,221 | 5o | 1.381 
| = | 21 | ©.243 | 51 | 1.437 
.O | 22 | 0.267 1.495 
| & | 23 | 0-292 | 53 | 1-552 
ke | 24 | 9.318 54 | 1.612 
{ > | 25 © 0.343 ' 55 | 1.571 
ES 26 } 0.374 | 56 | 1.732 
|. | 27 | 0.403 | $7 | 1.795 
K- | 28 | 0.433 | 58. | 1.860 
Sou 29 [0455 | 59 1.923 
| | 30 0-457 | bo | r.988 
| Zl 0.5311 6T | 2,056 
| 32 0,656 | 62 | 2.134 
{ 33 | 0-602 | 63 | 2.193 
| 34 | ©£.539 | 64 | 2-254 
| 25 0.677 | 655 | 2.335 
36 | 0.716 | 65 | 2.407 
37 | 0.755 | 67 | 2.480 
38 | 0.798 | 68 | 2-555 
i 39 | 0,840 | 69 | 2.531 


—  —— — 


—— 


her = F, p#. 

| 79 | 2.907 

| 70 | SeJ9S! 

| 72 | 2.864 
73-| +945 

| 74 j 3.025 | 
75 | 3.1083 | 
75 | 3.I91 
77 | 3-276 
79 | 3-449 
80 | 3.537 

| 81 | 3.625 
82 | 3.715 | 
83 | 3.807 
84 | 3.855 
85 | 3-920 | 
85 | 4.084 
87 | 4.183 
83 | 4.279 
89 1 4-377 
go 4-475 | 
OI | 4+379 
92 | 4.677 

| 93 | 4.790 

| 94 | 4.882 
95 | 4.587 | 
95 |} $4093 
£7 | 5.200 | 
98 | $4307 
99 | 5.525 | 

| 100 | 5.614 1 


——_— 


——{k_ 
—— — 


of 


cm ___ wg"... ES, On oe La alt ek. 


1 
| 
: 
: 
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Of VVeights, 


' There are two ſorts of Weights 
uſed by us in England, the one is call> 
ed Troy, and the other Aveir-du-tozs. 


24 Grains of Wheat, makes 

a Penny Weight. T 
20 Penny Weight an Ounce. ( © 
12 Ounces a Pround. 
485 Grains in an Ounce, 


5760 Grains in aPound 
This is the Statutory weight four Silver, . 
Gold and Bread, ; 
l, 


The Apotbecaries alſo uſe this weight, 
only they Divnde the Ounces into other De- 
nomimations, VIZ, 

20 Grains make a Scruple. 

3 Scruples make a Dram, 

8. Drams make an Ounce: 

12. Oances make a Pound. 

So that ia this Ounce there is alto 

"480 Grains, therefore it mult needs 
be the ſame with the other. 


> % 


Awoir-du- Pots, 


112 Pound is an hundred weight: 


'D > > 


56 
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56 Half an hundred. 

28 The Quarter of an hundred, 
14 Half a Quarter. 

1 Pound is 16 Ounces. 

Half a Pound is 8 Ounces. 

A quarter of a pound is 4 Ounces. 
I Ounce is 16 Drams. , 

Half an Ounce 158 Drams. 


A quarter of an Ounce is 4 Drahms. 


Of Liguid Meaſure. 


Pints nu, Pot. 
In one Gallon are —— 8 4 2 
One Pottle ——. —4 2 1 
In one Quart ——— 2 I O 


' Beer Veſſels. 


"WR + 1 
A Barret of Beer zs 2568 144 72 36 
A Kilderkan 144 72 30 7 
A Firkin ——— —72 36 is 9 


Ale-Veſels. 


Pants Bu. Potl.. Gal. 
A Barrel is 256 128 G4: 32 
A Rilderkin is —128 G4 32. 16. 
A Firkin 5->=>———omn 64, 32 109. 8; 
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. 
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2u. Petl, Gal. 


VYine-- 
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IVine Vejjels 


Pints Du Perl. Gal, 
A Tun 75 —— = 2016. 1098 504 252 
A Pipe or Butt——1008 504 252 129 


A Punchion | 672. 336 108 
A Hogshead —2——— 504 252 126 
ATierce ——— 339 168 84 
#lalf- Hogshead ——— 252 126 63 
A Rundlet ——— 144 72 36 


Of Dry Meaſure. 


Corn is Meaſured by Gallons, but 
the Torn Gallon is diticrent to the 
Wane or Ale-galions, for 'it i5 a me- 
dium between both, being in Propor- 
tion as 28.33.25. The Names and 


- Contents are as follows. 


A Laſt. Bu. Strike Buſhe! 
FI20 512 128 64 


Pints 
Duarts w——— 2560 256 Og 3 
Puttles 
Gallons —— -— 640 G4 16 
Pecks —— — 310 32 B$ 
Buſhels. ——= 8& $8 
Strikes * Wo 4< 

1 


Duarters 10 


1200 128. J2 16 


i F wy, TW 
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Of G O L D. 
L. 5, d, g. 
| One Pound 49000 
| One Ounce . Troyts? 3680, 
. | One Penny weight. (worth ) 0. 3 4 © 
| One Gratn O O12 
} 
, Of S lver. 
K 
1. 8 &- 4 
One Pound of Silver J3 Tn 
One Ounce Trey, is(0 5 © 0 
th] One penny weight (worth (o0 5 0 
ci Une Gram 900 * 


' This isthe Price of ordinary Gold,” |} 
d | Angel Gold is worth fomewhat more | 
and Soveraign lels. 


o| Of Engliſh Cain, Gold or Silver, 


b : #6 
Of Geld \ 1 !. Troy weight £40 " 4 
Of Silver is worth——=2 3 ©) F- 
The ſame weight Av oir-du. - by O 1 
3 ER 


Con- 
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IIO 


wonſe oue ! 'V 120 i. of Stlver Meny 


wel. [1 {. D-Uunces fur Lit Legg and 
To's {ir Gat? of Pounds Avar- 
du Ps, ANU At: ()2acter GC: an 
Uunce. 

As Goil 1s iro; | i? 
more m Vet: 5r -.1a. 4: r Me- 
tal ; for 1f you 00112 :- | 7 Balls of 


thete fc Yecal Mc... *, wncir Weights 
Willi have this Pro: \ILIONR ONC to the 
other, 


Gold —— TT. warms | )")()" 
Duck-Stver will be but — 
Lead —— —_— ——— —— 035: 
Stver mn nm $43" 
Braſs --.——— —— — ----- 47” 
CE mmammme woommenrts — EO coo - 421C 


Tin CELTS — eo” woos eta oe. "INS Sonmmn——ng EY CERDAT 3897 


Hence there may be a good Expe- 
riment made for trying Gold or 511. 
YET. 


The Ounce Troy of Water is onc 
Inch, and .3g parts of Solid Meafure. 

The Oance Awoir-du Pois is one Inch 
» /2 pALts, 


The 


», 


EF a 


+ wn ay = 43 


«£4 SL@@ SS HLko—_<H 
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The Pound 7 ro) of VV ater IS 22 
In == and 7} parts 

T he Pound Av du-Dors is 27 Jnches 

7 parts. 

"i Foot Square of \Watcr is co» 
Ounces Troy VrPeight , which is 76 
YOUNnd.. , And the {ame 110 Avcr-du- pots 
15 62 Pound g Cunces, © Drahms and 


44 F hatit. 
}/  Tonguude, &c 


> Barly Corns make an Inch, 

'2 Incnacs maKe a Foot. 

3 Foot make a Yard. 

| Yard and a Quarter makes an EI. 

15 Foot and an halt make a Pole or 
Pearch, 

10 Poles make a Furlong, 

} Furlongs make a Mile. 


60 Miles is a Degrce. 


So that in a Mcaſured Mile there 1s 
Poles 
Yards — — _—_— 1750 
Feet ——— — -- 520 
Inches =— nmr mn: mmnmm "= 260 


Barly Corns © 0280 


But the Miles between place and 
place 


PT———TLo— ma at—xXa Wn _—_—_——— As 320 
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place are commonly more, unleſs i 
within 7 2© Miles of L ond: A 


(Of Time. 


60 Minutes is an Hour. 
24 Hours 1s a Day. 

7 Days is a Weck. 

4 Weeks in a Month 
13 Mouths in a year. | 
or) 
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CHAP, VII. 
Of TL and Meaſure, 


And is Meafurcd generally by a 
Pole, Pcarch or Rad, which is 
15 Foot and an half long. 

\ccoiding to Statute 4. Poles in 
Breadth. and 40 in Length makes an 
Acre. So that one Acre Contains 
160 Square Poles; half an Acre con- 
tatins BO, a Quarter ,or a Rod contain 
40. 

Some uſe Chains of 4 P-t-s Long, 
ard are Divided accor1'tt tOgancy. 
I ſn21 only if vw vorr How to 6 Rt uy 
Poiec. 

Since every Parcel ct 1 arg bath 
alma't a dittcrent for! | {all here 
thew you how to Mealure ſome of the 


A * , , b 
moſt Genera!, ang then to reduce the 
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To Meaſure a Square piece of Land. 


Rule of Meaſuring, Board to Mu'tiply 
the Length by the Breadh, and the 
\ Produt is the Concent in Square 
Poles ; the which Divid« by 160) and 
the Quotient is the Acres. 
Thus, ſuppoſe a Picce of Land to 
be 40 Poles in Length, and 20 in 
Breadth. 


Length 40 
Breadth 20 


1G) 802 (5 Acres Juſt. 


There is not one piece of Land in 
an hundred Square or Oblong ; but 
are ſomewhat Irregular. In ſuch caſes 
you are to reduce them into TI r1- 
angles, and ſo Meaſure as in the fol- 
lowing Example, 


\ Secondly, There is apiece of Land 
in the following form. 


E:campic 


You are, according to the foregoing 
| 


Fon Rare Law hi 


ma, a FF -. wa - = 3 


os * TO Mm Wy 


Medfurers Companion. "IS 


Example 


The difſerence between A and B, 
the Common Bate 170 Poles , the 
Perpendicular C, is 80. Poles, the 
Perpendicular D go. What's the 
Content in Acres. 


By the Doftrine of Triangles you 
arc to Multiply the Sum of the Com- 
mon Baſe, by half the Sum of the 
Perpendiculars, and the Produdt is the 
Superficial Content in Square Poles 
the which Divide by 160, the Square 
Poles in an Acre, the Quoticnt is the 
Content in Square Acres, 


The 
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The common Baſe—— 
Half the Sum of the Perpendicular. -— $5 
850 

I 3009 


* 
w_—_ Co — 


Toe Superficial Poles ---—— —== 14450 


The Content of the foregoing Fi- 
gure 15 co Acres, and aDyJvVC uu iwwnrth 
of an Acre. 
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a Line drawn irom ::ie 2 v1: Anple, 
rouching the nig/.ct opp-ire pair 0 
t:ie Balc. 
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gure, you are to Givide it into Tri- 
mngles, ſothar the Numbcr of Triangles 
may be two lcls than the Number of 
Sides, 


You muſt find the Content of the 
5 Trianeles Severaliy, according tothe 
taregoing Rule, and add ajl their 


ProduQs together, and that Sum is the 
Content of the Field, 


Exampl © 


= — 


— 
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Example. 


Suppoſe the Content of the firſt 
Tiianl tobe 


1 FO. 
JI 202.3 
4) 203 
5257 


—  — 


Sum — 1092.3 


a _ Poles 


ne Sum of the 5 Triangles beins 
1052.3 Square Poles, I Divide by 150, 
and the Quotient is tae Content 1n 
Square Acres, Sce the Work. 


160) 1092.2 (02 
323 
. 03 


The Comtent of the foregoing 


Field 156 Acres, and nigh a fourth of 
Acre, or 2. 


I < 


The 


Meaſurer's Compamon. T18 


| The manner of taking the Dimenſions of an 
leg ular Field. 


According to the foregoing Rule, 
vou arceto Divide the Field into ſeve- 
ral Triansles, they being leſs in num- 
b. r by two than the Tides of the Field 
betwixt Angleand Angle ; and to let 
tall Perpendiculars from the Angles 
upon the nigheſt place of the Baſe, 
which is a ſiraiglt Line from the An- 
gle, which ycu ſtand, or is ſuppoſed 
tro ſtand at, to the oppelite Angle, as 
the LineF, G, in the toregoing irregu- 
lar Figure. 

To perform this wotk, there muſt 
be two perſcns at leaſt ; the ene muſt 
ſtand ar the Angle F, (ſuppoſe we were 
ro take the Dimenſions ct the Triangle 
F, G, RH) ard the cther muſt go as 
ſtreight as he can tcwards the Angle 
G. Now he that ſilancs at the Angle 
F, may callly diſccrn it he ſweryes to 
the right or left, and muſt direct him, 
that being his part of the Work, Fe 
that walks frcm F, towards G, muſt 
diligently cblcrve when he comes op- 
polite to the Argle H, and there 
make a mark as E. TI hen you are 


with 
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with your Chain (of four or mote | 
Poles long, each Pole being Divided ' 
into Decimal: parts, viz. Ten cqual 
Links, each Link being one Tenth ot 
a Polc) to Meaſure from E, H, which: 
is the Perpendicular. Then you are 
to return to F, and from thence Mea- 
ſure with your Chain to G, by the way 
of E, which is the Baſe; the party 
ſtanding. at'F, obſerving the others 
Motion. Io like naaaner you are to 
take the Dimenitons of all the reſt of 
the field, and by the foregoing Rule, 
to find the Conrtcnt of the ſeveral Tri 

angles, and the Sum of them ail is the 
C.ontent of the ficld. 
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OME arc of Qpinion that it 1s 

the difterence in the Malt that 
Cauſes the great difference between 
London , Totkſhire and Notingham 
ALES, but they arc under a mi- 
ſtake hercin; for moſt Men know 
that there is as good Barly grows 
here 


The true M, 
here in the Sorry, as in an; - place i 
Engiand , and by confequence they 
may wnave as good M:'t, Other; 
MPute 't to io the Water; bit the 
Advaniagce lies in neither of th 
but merely in the Brewing and 
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Cover it up, with \ Cloaths for that 
purpoſe, very Cloic tor rewo Hou: 
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The true Method of Brewing &c. 


tree from Dregs or Sedement, (and 

if you pleaſe ) you mav. by putting 

your Dregs into. a ..vu.:) Bag, 

drain a Conliderable Q :antiv of 

fine Clear Liquor from rhem, which 

we cerfainly the {lrongcit part of the 
Orts. 


Fifthly, To your Wort, (the com- 
mon Lengths b-ing there 54 Gallons 
from a Quarter of Malt) put two 
Quarts of good Yeaſt, or Barm, and 
ler it work for 24 Hours , bear- 
ing it 11, or working your Guile, 
Three or four times a day, accotd- 
ing to the Bigneſs of your Tun, 
or Seaſon of the Year, the Win- 
cer requiring a great deal of Care. 


VVhen your Guile is well wrought 
Tun it up inta well ſeaſoned Vel- 
ſels, leaving Room for it ro work 
for about half a day, then Bong the 
Cask up very cloſe. 

If you let your Cask {and four, 
five, or Ten weeks in that manner 
without diſturbance by removing or 
otherways, your Drink will be- cx- 
c&ding Strong and Fine, Y 

| f 
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The true Method of Brewing, &c, 


It at any time it ſhould hap- 
pen that your Guile do nc: work, 
but that either by letiing it work 
too long, or by reaſon of ſfomg 
accident , the -Yeaſt may fall to 
the Bottom , and fo your Guile 
be ſpoiled, in fomuch, that with- 
out a proper remedy you may 
looſe the whole. In ſuch caſe you 
are to uſe the means follow- 


19. 


Take half a Quartern of Bran- 
dy, and the Whites of two Eggs, 
and beat them very well toge- 
ther, and Power them into your 
Guile 3 or if your Drink be in 
the Ca:rks, Power it into the Boxp, 
laying. a warm Cloath over either 
vour Guile - Tun or Cask 3 and 
in lels ttian an Hours time It will 
work as brik as at firſt. Ob- 
ſerve to underiay - Your Cloath 
that you Cover your Guile-Tun 
or Cx with, to that it may have 

room 


The true Method of Brewing, &c. 
room to begin to Work , 1hen 


take the Cloath ofi. 


Another way. 


po 


Good Powder of Ziniziber, and 


the Liquor, being warm, . at 1: 
it as alvreſatd, 


A way to Clear Ale or Beer 
if it be nerver ſo Thick or 
Mucdy. 


Take half an Ounce of Uunu- 
fleckrt Lime, and one Pint of Wa- 
ter, mix them together very well, 
and Ict it ſtand "for three hours, 
and the Lime will fettle to the 
bottom, and the Waicr will be ag 
Clear as Chriſtial 5 take this Wa- 
tcr 


Take two Onnces of fire Loaf 
Sugar, d QUAILTT of Ann Ounce of 


mix them very well with G4 of 
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| . In Ak Gallons. 


From 12 to 36 Inches in Diameter, 
and 3O Inches i in Depth, Calcu- 
latcd to every two Tenths of an. |; 
Inch 1n Diameter, and every two- | 
Tenths of an Inch in Depths of. !! 
Excellent Ule for all Gaupers. 
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Cylinders in Ale-Gallons. 
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14.52 


bg a2 | 
Ig'gT 
15 LL 
I7 '50 
18* 39 
1909 
1980 | 
20 68 | 
21 48 
22 27 
97] 
23-2 


17 


23.34 
24.15 


23,00 
24-43 


| 3 ov [*' of 
; 0-038 0,29 | 0,09 
| O2c | 0.25 | 0,26 
0-42 } 2443 | 0444 
| O0.5J | 0,S0 | 01 
oF | 077 ; 0s78 
c,83 | 0.85 | 0.89 | 
1.69 , Ie71 | I.74 
2.50 | 2.561 2,92 
| 3-33 | 3-41 | 3.40 
4.17 | 4+29 | 4+36 
$* 00 | Sel2 Fe23 
| $233 | $497 | Gly 
6.67 | 6.82 | 6.98 
7.55 | 7.58 | 7.49 
| 8.34 | 8.53 | 8.72 
9.17 | 9.38 | 9.% 
10.00 { 10,23 j.Io.gy | 
Thos | I1,09 | I 1.34 
TI.67 | I1.94 | 12.21 
logs I2, 79| I3,09 
13434 | 13.65 | 13.95 
I4-17 | 14.55 | 14.83 
-I 5,00 I5.35 | £5.70 
I5.84 j 16.290 | 15,53 
16.67 | 17.95 | 17.48 
[7.51 | 17,41 | 19.32 
13.34 | 18.75 | 19.19 
| 19.17 | 19.52 20,07 
20.01 | 20.47 | 29,94 
20.34 | 21.32 | 21,91 
21.57 | 22.18 | 22,58 
22.51 | 23,93 | 23,36 
23.3} | 23.98 | 24.43 
14.17 | 24.73 25439 


25,01 


Cylinders in Ale Gallons. 


| 


| 25.59 i 25417 | 26,79 


þ 


0.09 
0.27 
0.45 
0.62 
0.80 


IO,71 
11.60 
Iz.49 
13.39 
14-28 
Ig.17 
15.06 


19.95 


17 .84 
139,73 
19.62 
20,52 
21,41 
22,30 
23.29 
24,09 
2 1,98 
23, 87 
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Eylinders in Ale Gallons. 


39 | 27.07 \ 27.37 | 27-98 


"of 
*Z | PR TOſeE 
| 18 I | 5 | to 2 
——_ 1 wc | "IC O, IO yy 
ol | ©.c9 | 0,09 jag | Sig 0.29 on 
*3 __T } GL _ "= 0,48 | 0.49 mf: 
0.45 ' 2.45 *Q; | 0,67 0,68 "y 
*5 j , 5 0,65 | ..83 0,g0 
wy | Go 84 ! 0.86 | ©. 
9 0,97 | ©,Y2 O, 4 . 
-04426% Hamman Kana 0.95 | 0-97 | 0:99 
| I | 0.93 | 
Arca. | 0.50 - k 
00 ESO yr} HEY 
2 | 1.80| 1.8: 2.80 | 2.86 2.92 —_ 
$1 age] 2.94 ; 3-81 | 3-cO | 3+9 
61 64 $+73 .85 497 
41 361] 3 4.55 | 4-77 | 4 ” 
S 4.57 4.50 59 | $072 5.84 So 5 
6 | $-41 | $447 x | 6.67 | 6.82 wo 
7 0.32 0.59 92 7.63 7.79 7.9 
2 1.22 7.30 ES 8.58 8.75 | wy 
wo | e.12 C21 -— 2453 9474 9e0g 
to | 9.02 9eT'2 464 10.49 | 10,91 | 10.94 
tf 9.53 | 1,04 | 10. 1-44 | 11.69 | 11-94 
, oy ©} Lotoapricy, Gown 56 | 12:93 
I2 | 10,83 [0,95 12 | 12439 | 12, ; 
(1.73 | 11.86 | 12. +34 | 13-65 | 13-93 
tg | 12.63 | 12-77 | 15.05 | 13 30 | 14.61 | $4.99 
5 Þ 3-99 | 34> 58 | 15.92 
Is | 13-54 | 13.69 I$.25 | Ige5 
*- | 14-44 | 14.60 hu «9 15.56 _—_ 
& | 44.4 $446 16.19 17.15 | 17453 _— 
I9 | 17.15 | 17.34 | 40 | 9.06 | 19.48 rey 
p 20 18.55 | 13.25 | Y | 20,02 20.45 | 200 4 
21 19.05 Io9,10 | IT | of FT | 21.42 —_ 
27 I9,35 | , ».QJ _- | 21.02 | 22.40 rye” 
KS af 20,99 | 21-45 2.83 | 23437 | 23» 
«5 - 1 Q ' 22.338 | z | 24.37 
24 | 21,65 | 21.5 2 | 23.83 | 24.35 | 0 
25 22.55 | 22,91 | NS. | 24.78 | 25.32 | xs 
55 | 23:45 | 23.72 | 24-35 | 25-74 | 25.30 | 26,85 
a 6 | 24.63 | 25el : 29,29 27. 
27 24.3 | 245 17 26.59 ” 8 85 
28 | 25.27 rr | 290 4 28.24 | 28, 
29 | 26.17 | 26.46 | 27.0: 


28.50 25422 29.8 5 


Area. 


| 


| 11.27 


1 15.50 
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0,08 
0.24 
0.40 
0.26 
O72 


0.80 


7.61 
2.41 
«22 
4-02 
4.82 
- $93 
6.44 | 
7:24 
e&- of 
8.85 
9.66 
10,46 


I 2.07 
12.38 


13.68 | 


14-49 
15.29 
19.10 


17.71 
I8.31 
19.32 
22,12 | 
20493 , 
21 73 


Pe Es 
A 


22.54 
23-34 


24.15 ! 


| 


0,08 
0.24 
01 
. 0.57 
0.73 


O81 


Oo m— — 


1.63 
2-44 
3.26 
4+07 
489 
$70 
6.51 
7+33 
8.14 
8.96 
9477 
I0,59 
I 1.40 
12,22 
13.03 
13.34 


14,56 j- 


I 5.47 
15.29 
I 7,10 
17.92 
18.73 
19.55 
20,39 
21.17 
21.99 
22,30 
22.60 


24:43 


— — 


- _— > - —— 


9 


0,09 
0.27 
0.45 
0.62 
0.80 


Ig.17 
15.06 
19.95 
17 .84 
13,73 
| 19.62 
20,52 
21,41 
22,30 
23.29 
24,09 
2 1,98 
23, 87 


Z 5 | 7 
0-03 { 0,29 | O09 | 
Ozeg | O25 | 0.26 
0.42 } 043 | 0444 
©,53 | C,H0 O91 
0.75 | 0.77 | 0,78 
c,83 | 0.85 | 0.87 
1.69 1,71 I.74 
2.50 | 2:5 2,52 
3-33 | 3-41 | 3-49 
4.17 } 42 4+36 
$g-©0 SelZ Fe23 
5.33 | $497 | Gly 
6.67 | 6.82 | 6.98 
7.57 | 7-88 | 7.80 
8.34 8.53 8.72 
$9.17 | 9.38 | 9.% 

10,00 { 10,23 | 10,49 
10.84 | I1.09 | I1.34 
TI.67 | I1.94 | 12.21 
I2.50 | 2,79 | 13,09 
T3434 | 13.65 | 13.95 
I4-17 | 14.55 | 14.33 
I5.00 | 15.35 | £5.70 
15.84 j 16. 1 19,53 | 
16.67 | 17.96 | 17.45 | 
r7.81 | 17.91 bat +t 
15.34 | [8,75 | 19.19 | 
19.17 | 19.52 j 20,07 
20.01 | 20,47 | 29.94 
20.34 1 21,32 | 21,91 
21.57 | 22,18 | 22.58 
22.51 23.93 | 23,56 
233-1 | 23.83 | 24.43 
24,17 | 24.73 | 2543D 
25.01 | 25.59 i 25.17 | 25,79 
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| ,18 

"A | 0,09 
2 | 0297 
*$ 0.45 
*7 0,23 
9 cg" 
Area. | 0.50 
2 | 1.80 
37 271 
4 3.61 
Ss | 4457 
6 | $441 
7 | 6.32 
e 7.22 
go | 8.12 
Io | 9.02 
Il 9.33 
I2 | 10.83 
I3 | 11.73 
I4 | 12,63 
Is | 13-54 
I6 | l 4.44 
I7 , 15-34 
18 | 16.24 
IO | I7.16 
20 | 18,55 
2 12.05 
22 | TIET- 
23 . 20,76 
24 | 21,65 
25 ' 22,56 
25 | 23.45 
297 | 24.36 
28 | 25.27 
29 26.17 
39 ; 27.07 


Ber 


-tþ 


+3 | ST 0: 
0.09 i C,TO | O10 
0,28 , ©.29 | ©0429 
0.47 | 0,48 | 0.49 
0,65 | 0,67 | 0,6 
0.84 0.95 | 0,88 
VeYs | VePS | 0.97 
1.39 | 1.91 | 1.95 
2.80 | 2.85 | 2.02 
Je73Z | Z-81-] J.5cO 
4.56 | 4477 | 4.87 
$.60 | $672 | $og 
5.53'| 6.67 | 6.82 
7.49 | 7.063 | 91.79 
8.39, 8.58 | 8.75 
9+33 | 953 | 9+74 | 

' 10.26 | 10.49 | I0,7T 
I1i.19 ; 11-44 | 11.69 | 
12.12 | 12439 | 12.56 
I3.06 | 13.34 | 13.65 | 
13.99 I4+-30 | 14.61 
14-92 | 15-25 | I5e58 
I5.%6 | 15.20 | 16.56 
16,79 | 17.15 | 17.53 

| 17.72 bo 13.11 | 13.50 
[8.55 | 19.06 19.48 
1.3.59 | 20.2 * 20045 
20. 52 | 20.97 | 21.42 
21-45 | 21.92 | 22.40 
22.33 | 22.83 | 23437 
23-32 | 23-83 | 24.35 | 
24-25 | 24 AE 
25.18 | 25.74 | 25.30 | 
25.15 | 26.99 }.27.27 
27.05 | 27.54 | 28.24 
27.98 | 28,50 | 25022 


25.87 
26,85 
297.95 
28.85 


29,95 
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: t | 3 | S- | v7..E} 4 
RT fo Ha 

. 

| 


0.10 | O.lo | 0.70 0.11 j cif] vel 
| 0.30 | Og1 | 
0.50 } C,5I | -O,52 | 0453 9,32 | 0.54 


O70” | O71 | Ogg | 0.74 
"$99.} $3.1 | ,6,98 | 0.95 


| | | 1,04 1.05 | 23 I.l0 
1 a Rd ) 6 
2.0T | 2.03 | 2.03 | 2.12 | 2.16 
— So $1 |. 3-18] $6.24 | 
| 4-02 | os 4-ls | 4-24 | 4432 | 
$03 | 5.08] 5.19 | 5.29 |. $442 | 
6.03 | 6.10 | 6.23 | 643; | 0.4 
Joql | TS 
. 8.5 


Os | JI |} Jog9 Tedl 1 
8.04 | 8.1g | 8.3o0{ 8.47 5 
9:09 1 $Y.lg | 9.04 | 945g | 9.7: 
10.05 | 10.16 | 10.33 | 10.59 | 10.81 
«T1009 | I1.18 | FI.qr | HS | In.2g 
12-05 | 12.19 l 12 +45 | 12.9T | 12497 


13-07 | 13.2L 1 13.49 | 13.99 | 14.05 
14-08 | 14.22 ! 14.53 | 14:33 | 15.13 
1 $-98 I5., 24 | Eg.57 | £5.88 | 15.21 
16-95 | 16.25 | 16.50 | 15.94 | 11.29 
| 19.09 } 17,29 | 19.54 | 18.00 | 18.38 


13.10 13.29 | 18,53 
r9.19 | 19,30 | 19.72 | 20.12 | 20.54 
20.11 | 20,32 | 29,75 | 21.18 | 21.52 


_ 
\O 
I, 
Oo 
Mo 
oY 
SN 


[S) 
Þo 
. 

—I 
Q 


21.11 | 21.34 | 21.79 | 22.24 

22.12 | 22.35 | 22.83 | 23.30 | 23.73 

23-12 | 23.37 | 23.87 | 24.30 | 24.86 

24.13 | 24.35 24,99 | 25-42 | 25.94 

2513 | 25.49 | 25.94 | 24.47 | 27.02 

25.14 j 25.42 | 26,58 | 27.53 1 28.10 

27.15 | 27 +43 | 28,02 23,59 29.18 

28,15 | 28,45 | 29,06 29.55 1 3% +27 '| ZO.! 
| 29.15 29-46 39.03 | 30.71 | 31.35 | 31-5 
zo | 30.15 | 30.43 | 31.13 | 31.77 | 32-43 | 33: 


XX FF = Wc: ” Te * YE Wee" 
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+20 I 
Ott | 0.11 
0.33 | 9434 
0.56 | O86 
0.78 | 0.79 
1.00 | 1.01 
" ERR 
I,x I.12 
2+2J | ' 2.25 
3-34 | 3+38 
4-45 | 4:50 
$+57 | $+63 
0.58 | 6.75 
7.80 | 17.88 
8.91 | 9.00 
lo0,03 | 10.13 
I1.14 | THl.25 
I2.25 | 12.38 
13-37 | 13-50 
14.48 | 14.63 
I5.60 | 15.75 
16.71] 15.88 
I7.32 4 17.00 
18.94 | 19.13 
20.05 | 20.25 
21.17 | 21.38 
22.28 | 22.50 
©3+39 | 23453 
<4-51 | 2475 
25,62 | 25.48 
26.74 | 27.00 
27.85 \ 28:13 
28.96 | 29,26 
30.08 | 30.38 
$1+19-| 31.51 
32.31 32.63 


33-42] 33-76: 


—_— 


5 


*$ +7 I 
0.11 | O.rl | O.12 | O12 
0.34 | ©.35} 0.35 | 0,36 
0.57 {| 0.58 | 0.60 | 0.61 
0.30 | c.82 | 6.34 | 0.85 
1.03 | I,07 | 1.097 | 1,09 
IT 
I.15 | 1.17 | 1.19 | 1.22 
2.30 | 2.34 2.39 | 2.43 
3-44 Ze! 3-53 | 3e5g 
4.59 | 4 4-77 | 4-87 
£73 5.85 5-97 | $08 
89 7.02 7,1 74383 
5,03 B22 | 8.35 | 8.52 
9.18) 9.35 | 9.55 |, $*73 
10.33 | 10.53 | 10,74 z,104g90 
l1.25 t 11,70 | 11.93 I2.17 
12.62 | 12.89 | 12,13 13438 
13-77 | 14.04 | 14432 | 14.60 
14-92 | 15-21 | 15.51 | 15-8x 
19.08 | 15.39 | 16.71 j 17,03 
17-22 | 17.56 [19.90 | 18.25 
_ '$.73 | 19.09 \ 19.46 
I9P.51 | 19.50 | 20,29 | 20,68 
awe: 21.07 | 21.48 | 21.90 
1.07 | 22-24 | 22.67 | 23-11 
22.95 | 23-41 |j 23-89 | 24-33 
24-90 | 24-53 | 25.06 | 25:55 
— 25+75 ) 26.25. | 26,76 
20-40 | 20492 | 25.45 | 27.98 
27.54 | 28."g | 28.64 | 29.20 
28.69 | 25.2 4] 20.83. | 30.41 
= 30-43 31.03 | 31.63 
. $1 00 | 32,22 b $2.22 
350d 32.79 $4 33442 
Jo Þ I 34-01 
34 +43 | 3E741.3 | 25.80 1 35-80 


= _ — en Rn _ 


1 | O,12 | 0,12) 
«3 0.37 | 0.37 | 
+6 | O.S1 | 0.5 2 | 
7 | C86 | 8.87 | 
4 bk | I.12 | 
Area. 1.23 1.24 | 
2 ny | 2.8 | 
8 | 3-93 | 3-72 | 
1 4eS1 | 4.6 | 
5 0.14 | 6.20 | 
6 | 1437 | 7+44 | 
q 8.60 { 8 5J 
4 9.82 | O,C2 | 
9 | 11.05 | 11.16 
io | 12.28 | 12.40 
I | [3.51 | 13.54 
12 | 14-74 | 14.88 | 
13 | 15.97 | 19.12 | 
14 | 17.19 | 17.36 | 
I; 19.42 | 18,60 | 
15 | 19.0; | 19.84 |} 
I”7 20,368 } 21.08 * 
18 | 22.11 | 22,32 | 
19 | 23-33 | 23.50 
20 | 24.56 | 24,80 | 
21 1 25,79 | 26,04 | 
22 | 27.02 | 27.28 | 
23 | 28.25 | 22.52 
24 29.48 20,76 
25 | 30.70 | 31.00 | 
26 | 31-93 {$2.24 
27 | 33-16 | 33-48 | 
28 | 34-39 | 34-72 | 
29 | 35-62 | 35-96 
30 | 30.85 | 36.20 
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«21 3 i 


21«47- 21.29 - 
22.73 | 23-17 
| 24.00 | 24446 


3 * 
G12 } Cel3 | 
0.38 0.39 
0.03 0.54 
O.c8 | O450 
I.14 | 1.15 
— 
1.26 , 125 
2453 | ay 
3-78 | 3-50 
4-04 | zel5 
0.31 | 2.44 
7+%57 | 747 
8.33 | $.01 
10.Cg . 10.30 
11.35 | Tl.59 | 
[112.63 | 12-89 
13.89 | 14.16 
> 495- 5-45 
| 10442 0.74 
19.58 | 18.02 | 
| 18.94 | 19.31 
20.21 | 200,32 


25.26 } 25475 


26.52 


' 27] 


209.05 
30432 
31.58 


_—— — 


27.04 
28.32 
20.91 


30490: 


32.18 


32.4 | 33-47 


24-01 


$537 
36463 


37470 


| 


34476 
36.05 


37+35 


| 26023 | 26,72 


28.87 | 2Ge30 
| 30+:.0 | 30.72 


| 27+54 | 28,55 


| 31-47, 32.06 
$-+79 -| 33-47 
| 34-10 | 34+" 
| 35-41 -| 36-07 
| 36+72 1 37-40 
| 380g '| 238074 
4Oe0s 


38562 | 3934 


"* &k * FR PI— PT 


EE, — 


Cylinders 2 Ale Gallons 

k 22 | I, "3 5+ = | $4 
IF ortz | O.t4] 0.14 | 9014] 0.1, 
3] co —_ ws 0.42 | 0.42 | 0.43 | ogg 
p. y ky 0.68 | 0.69 | 0.90; 0.72 0473 
pol : 0.94 0.95 0.97 0,99 I,O1 | I.02 
"2 $4 I.24 * - B ne "A FOOP -_ I.31T 
"liven. | 7:36 | 1.36 I, .46 
24 rea, | I.35 |= 1.35 | I-32 >| 1.41 45 [.4 

= - 2.72 | 2.77] 2.82! 2.87 | 2,92 
_ | n + 4 72 gels ] 4o23 | 4431 | 4-38 

T5 5-44 | $+54 | 5-64 | 5-74 | 5.84 
4] 7 = 0, 80 | | 6.92 | 7.05 | 7el8 | 9.3c 
_— = 8, 's | 8.3r | $446 | 8.61]. g,7 
O01 6 | 8444 54a | 9.50 | 9.87 | rect 
35 : 9p 10.38 I1,08 | 11.28 | 11.84} r1,68 
_ : De I2.24 | 12.46 | I2.69 | 12.92 13.14 
—_— 13.60 13.85 } 14.1” | 14435 | 14.62 
+ _ TE 14.56 I5.23 | 15.15 1 15479 | 16,07 
69 II | I4. 2 6.20 | 15:62 16.52 I 7.22 | I7.53 
_— 17.68 18.22 | 18.33 | 18.66 | 18,95 
37] 3 __ 19.04 | | 19.39 | 15.74 | 20-0I | 20,4« 
no | 14 19.87 0 1.28 77 | 21.15 | 21:53 | 21:9 
C4] 15 | 2<+22 | "3p. 22,16 | 22,56 22.96 | 23.37 
237] 16 | 21.57 | 23-12 | 23-94 | 23-99 | 2696} 
oY is | 24 | 24, 48 | | 24-93 | 2538 | 25-83 | 26.3c 
ogy me | 4 4 25.84 | 26.31 | 26.79 | 2727 | 29,75 
64 Hah bx 26: 4 : 2 | 28.20 | 28.10 | 26,2 
. 26.56 | £7.20 } 27.90 : 
q__ 8 28.56 { 2C,08 | 29.61 | 30-14 ] Zo. 
ol | 56 26.92 | 30.47 | 31.02 |, 21.57 | 32. 
_ = _ 21. 20 ſ 31, 35 32443 | 33.01 | 33+ & 
p p43 {a 32-64 | 33-24 } R-14 | 34-44 } 35.c 
7 270 34+ 36 | 34.62 | 35-25 | 35-88 | 36.; 
= +44 $+ 37 | 36.37 | 36-66 | 37-31 { 37-5 
_— 36 - $6.73 37-39 | 38-07 | 38.75 | 39.4 
= 297 38.09 | 38.78 | 39-48 | 40.19 + 4ot 
©. - 390g 39-45 40.16 | 40.90 | 41.62 = 
A : w oC » 
_ zO | 40.44 40.81 | 41-55 | 42+30 | 4345 | 43 


© viindin t 1; 


-——_— — —— nm Agr_— _—_—_— 


23 | .l 
1 0.1451 0-15 
2 £44 | 0.45 
oJ } ©e74 | 0574 
4 I.03 | 1.04 
WW] 1033 * [+54 
— - 
\rea. } 1:47 | I.49 
—_— 
af 2-95 2.397 
3 | 4:42 | 4+46 
;| 589 | $494 
S | 7-37 | 7-43 
6\ 8.84 | 8.92 
I 1 lo.z1r | 10.40 
8 | 11.79 | 11,89 
0 | L3.35 | 13.37 
10 | 14.93 | 14.86 
71 | 16.21 | 15.28 
12 4 17.68 | 17.83 
13 | 19.15 | 15.32 
I4 | 25,63 | 20.81 
Ig |; 22.10 | 22.25 
19 | 23,07 | 23.7 
7 | 25.05 25,29 
I8 | 26.52 | "0.7 
_7-99 | 34 
.20 | 20049 | 20,72 
21 | 30.94 j Sle21 
22 | 32.41 | 32.55 
23 | 33-89 , 34.18 
24 | 3543 | 35.57 
pi 56.83 | 937. ls 
38.31 | 20.64 | 
39.78 | 4Or2 
a 41.25 | 41.61 


ho 44420 | 


44-73 iy 43-85 


44-58 


k y 
,:- G allons. 
| 43 wa, | 4 | 49 
0.15 | —— oy Qel 
_ 0.427 0-46 | 0449 | 04 
0.75 | C77 } Oe78 0.81 
1,06 1,03 | I.10 Il! 
1.36 | 1.33 | 1.41 le4 
| bgr ! 3.83 | 1.86 }- 9H 
"> oa a 
| 3.02 | 3.08 | 3.13 | -Zol| 
| 454 | 461 | 4.59 | 47] 
| 6.05; 0.15 | 6,29 0. I 
7-56 | 7-59 | 7.82 | 7-9 
9.07 | 9.23 | 0.39 | 9 54 
10,53 | 10.77 .} 10,94 | Tell 
I2.12 | Þ2.30 | 12,57 | L 2.7 
[3.61 | 13.34 | 14.08 | 14.3 
| 15.12 | 15.33 | 15.64 | 3545! 
| 16.5e | 16.92 19,20 | 17.5 
18.14 | 13.45 | 12.77 | 19.0 
I 9.5 | I 9.99 | 20.34 , 20,6 
| 21.19 1 21.52 | 21.90 | 22.2) 
22.68 | 23.07 | 234.47 | 23.9 
| 2.4.15 | 24 dy © 236922 | 25.4 
| 25-70 4 29.15 | 25.59 | 27.0, 
| 27:22 | 27.62 | 28.16 | 29." 
| 28.73 | 29.22 | 29,72 | $0.2 
| 30.24 } 30.76 | 31.39 | 31, 
; 31.75 | 32,30 | 32.As |, 334 
| 33025 | 33-84 | 34.32 | 3.50 
| $4.78 | 35-38 | 35.92 | 36-4 
| $2.29 j 35-91 | 37-55 | 39, i 
45,88 | 33.45 | 39.11 |. 59.7] 
\ 35431 | 39459 | 49467 | 41:5 
| 40.92 | 41-53 | 42.24 | 4225 
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